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IM PROVING Converting iron into steel is just one of the countless ways 
in which man has increased the usefulness of nature’s 


ON NAT U RE bounties. In the treatment of hypothyroidism, Proloid, the 
only improved but complete thyroglobulin, offers similar evidence of man’s ingenuity 
in improving on nature. 


An exclusive double assay assures unvarying potency and a uniform clinical response 
from prescription to prescription. To restore patients to a euthyroid state—safely and 
smoothly — specify Proloid. Three grains of Proloid daily is the average dosage for 
patients with mild forms of hypothyroidism. ero2 
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Available in boxes of 30 
and 100. Write for copies 
of recent clinical reports. 


For more successful pregnancies 
mM 
habitual aborters 


When added to vour individualized anti-abortive regimen, 
NUGESTORAL may help you bring more habitual aborters 
to successful term. 


By supplying five therapeutic agents known to contribute 
to fetal salvage, NUGESTORAL creates an optimal maternal 
environment for the maintenance of pregnancy. 


Nugestoral supplies in each daily dose of three tablets: 
Promestoral® CEthisterone) 45.0 me. 
e Progestational action helps maintain fetus 
e Relieves uterine spasticity 
(equiv. 600 mg. hesperidin complex) 
e Prevent or correct abnormal capillary fragility 
e Protect and strengthen decidual vessels 
Menadione Sodium Bisulfite .............. 
(U.S.P. Equivalency) 
e Prevents hypoprothrombinemia in mother and child 
dl, Alpha-Tocopherol Acetate (Vitamin E) 10.5 
e Extra nutritional insurance 


DOSAGE: Prophylactic One NUGESTORAL tablet t.i.d. from diag. 
nosis through at least the second trimester. 

Symptomatic — Two tablets t.i.d. or q.i.d. until symptoms are cone 
trolled. Then one tablet t.i.d. 


ORGANON INC., ORANGE, N. J. 


Orga non 


Nugestoral 
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Biosynthesis and Pyrophosphate . . . . . . . . DeWhrrr Stetren, Jr. 867 


Clinical Studies 


Initial Myocardial Infarction Among 503 Veterans. Five-Year Survival 
Oweren W. Bearp, Harotp R. Hipp, Morron Rosins, JAMes S. 
RicHARD V. EBertT AND LANNG G. BERAN 871 


The factors influencing length of survival after initial myocardial infarction are subjected to analy- 
sis on the basis of a large experience (503 cases). In general, the previously reported unfavorable 
prognostic significance during the inital infarction of such associated manifestations as hyperten- 
sion, congestive failure and shock is confirmed in respect to immediate mortality but not altogether 
corroborated in relation to five-year survival. An important point made is that the annual mortal- 
ity rate in those who survive six months after their initial infarction is relatively uniform and, all 
things considered, quite low. 


The Effect of Long Term Feeding of Essential Fatty Acids on Blood Coagulation 
and Fibrinolysis 
M. ANrHONyY PeEYyMAN, I. NirzBERG, ROBERT GOLDSTEIN, 
MARTIN NOTHMAN AND SAMUEL PROGER 884 


Dietary supplements of essential fatty acids, which did not cause consistent or sustained reduction 
in serum cholesterol in these experiments, did not significantly affect blood coagulation or fibrinol- 
ysis in the subjects studied. 


Acute Renal Insufficiency Following Aortic Surgery. A Discussion of the Pathogenesis 
and a Consideration of Gangrene of an Extremity as a Complication 
Compr. P. D. Dootan, R. A. Wiceins, G. B. THIEL, 
Lr. K. J. Lee anp Epwarp MARTINEZ 895 


In view of the increasing indications for and wider practice of aortic resection for aneurysm or 
occlusion, prevention of a major cause of postoperative death—acute renal insufficiency—has be- 
come more urgent. The problem and current methods of meeting it are instructively discussed by 
the authors. Two aspects are given special consideration: the role of renal vasoconstriction (and 
embolization) and the use of agents to combat it; and the effect of gangrene of a lower extremity 
per se, more specifically as a complication in the oliguric subject. If solutions to these difficult prob- 
lems of management are not yet at hand, at least a clearer statement of the questions involved can 


now be made, 
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increases hile 


DECHOTYL Stimulates 


the fiow of bile 
a natural bowel 
regulator 


gently stimulates 
intestinal peristalsis 


softens feces 
expedites fluid 
penetration into bowel contents 


e emulsifies fats 
facilitates 
lipolysis — prevents 

inhibition of bowel motility 
by unsplit fats 


helps free your patient from both... 
constipation and laxatives 


DECHOTYL 


TRABLETS® 


well tolerated...gentle transition to normal bowel function 

Recommended to help convert the patient—naturally and gradually —to healthy 

| bowel habits. Regimens of one week or more are suggested to assure mainte- 

= nance of normal rhythm and to avoid the repetition of either laxative abuse or 
constipation. 


Average adult dose: Two TRABLETS at bedtime as needed or as directed by a physician. 


Action usually is gradual, and some patients may need I or 2 TRABLETS 3 or 4 times daily. AM ES 
COMPANY, INC 


Contraindications: Biliary tract obstruction; acute hepatitis. Elkhart + Indiana 
Toronto * Canada 
desoxycholic acid, and 50 mg. dioctyl sodium sulfosuccinate, in each trapezoid-shaped, 


yellow TRABLET. Bottles of 100. ( \' 


*AMES T.M. for trapezoid-shaped tablet. 


DECHOTYL TRABLETS provide 200 mg. DECHOLIN,® (dehydrocholic acid, AMES), 50 mg. 
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VOLUME TWENTYeEIGHT NUMBER SIX 


The Natural History of Hypertension James A. HAGANs AND ALBertT A. Brust 


This paper makes the point that in the management of hypertension, essential or otherwise, too 
much attention often is paid to the response of the blood pressure to treatment and not enough to 
impairment of the target organs, which really determines prognosis. This thesis is supported by the 
results of protracted observauon (for a mean of four years) of 212 patients with hypertension of 
diverse euology; these patients did not receive antihypertensive drugs or other “‘specific’’ therapy. 
In essential hypertension, the presence of sustained azotemia was the most important single deter- 
minant of poor life expectancy. In those without sustained azotemia, the outcome usually could be 
predicted by the state of the optic fundi and cardiac sufficiency. 


Left Ventriculo-Right Atrial Communication. Diagnosis by Clinical, Hemodynamic 
and Angiographic Methods EUGENE BRAUNWALD AND ANDREW G. Morrow 


Left ventriculo-right atrial shunts have been turning up unexpectedly at the operating table, and it 
is desirable to establish appropriate procedures for diagnosis so that the surgeon may be fore- 
warned. [This is accomplished in the present study of four cases. The diagnosis is indicated in pa- 
tients who have clinical manifestations suggestive of ventricular septal defect, catheterization 
findings of a left-to-right shunt terminating in the right atrium without any interatrial defect 
demonstrable by saphenous vein catheterization, and, when studied by selective angiocardiog- 
raphy, filling of the right atrium after injection of dye into the left ventricle. 


A Simple Colorimetric Urine ‘Test for Pheochromocytoma 
STANLEY E. Gittow, LEONARD ORNsTEIN, MILTON MENDLOWITZ, 
SARAH KHAssIS AND ELIZABETH KRUK 


A simple, reliable test for pheochromocytoma, which could be used to screen patients with sus- 
tained as well as intermittent hypertension, would be welcome indeed. The discovery of a metab- 
olite of norepinephrine and epinephrine (3-methoxy, 4-hydroxymandelic acid) in considerable 
amounts in the urine of patients with phedchromocytoma has opened the way to such a test, which 
is here described. 


Reviews 


Effects of Pharmacologic Agents on the Pulmonary Circulation Nosie O. FOWLER 


Dr. Fowler has, in a timely review, brought together and critically appraised current information 
relating to the effect of a variety of agents on the pulmonary circulation. These agents are con- 
sidered under six categories: respiratory gases (including hypoxia), cardiac drugs, autonomic 
drugs, anesthetic agents, serotonin and miscellaneous drugs. Despite the many difficulties in inter- 
pretation of observations in animals and man, and these are stressed throughout, important con- 
clusions can be drawn. Perhaps the most striking deal with the relative independence of the 
response of the pulmonary vasculature (as opposed to the systemic circulation) to drugs, and the 
increasing knowledge of factors which lead to pulmonary hypertension. 
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specific treatment 
for arthritic joints 


intra-articular/intrasynovial/intrabursal instillation 


0 good to excellent response in a vast majority of patients — ‘Low doses... provided 
rapid and effective relief...in almost all of the 157 patients treated...""! “...appeared to be superior 
as an intra-articular injectable substance to anything hitherto available.’’ 

0 provides sustained, long lasting benefits—In 28 out of 34 patients,‘*...complete relief 
was provided by a single injection...the relief lasting for an average of more than 2.5 months.’’ 


0 rapid relief of pain, swelling, and improved range of motion — “Pain was relieved 
in 3 or 4 days, or less...’"> ““...marked improvement in range of motion occurred in all of these 
patients.’ “...more potent, milligram for milligram, than other injectable corticosteroids.’’! 


0 undesirable side reactions outstandingly rare —“...appears to be a safe, potent, and 
effective preparation...” “*...tolerated as well as or better than hydrocortisone or prednisolone.’’6 


Dosage: usual doses—2.5 to 5.0 mg. for smaller joints; 5.0 to 15.0 mg. for larger joints. Side Effects: outstandingly rare; although 
systemic effects do not ordinarily occur with Kenalog Parenteral when the proper techniques and dosages are used, careful 
clinical supervision is advisable for all patients receiving steroid therapy. Contraindications: infections in or near joints—e.g., 
gonococca! or tuberculous arthritis. Supply: a sterile aqueous suspension in 5 cc. vials, each cc. providing 10 mg. triamcinolone 
acetonide. References: |. Sperling, 1. L.: Clinical Research Notes vol. 3, No. | (Jan.) 1960. 2. Steinberg, C. L.: op. cit. 
3. Urist, M. R.: op. cit. 4. Meltzer, L. E.: op. cit. 5. Schwartz, S.: op. cit. 6. Felts, W. R.: op. cit. 

Among 363 patients treated with Kenalog Parenteral, 315 


(86.7%) obtained complete relief or were markedly improved.'-® SQuU IBB 


Squibb Quality — 


Parenteral 


Triamcinolone Acetonide Aqueous Suspension 


new Kenalo 
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Changing Trends in the Casuistics of Hepatic Abscess 

JosepH D. SHERMAN AND STANLEY L. ROBBINS 
A review of 130 autopsy cases of hepatic abscess over the period 1934 through 1958 reveals 
interesting changes that have occurred in the antibiotic era as compared with the prior experi- 
ence. The over-all incidence of hepatic abscess apparently has not declined significandy but 
it now occurs chiefly in older subjects; is usually a complication cither of protracted obstruction 
of the biliary tract and cholangitis secondary to stone or carcinoma, or of sepsis; and is pre- 
dominantly due to resistant strains of gram-negative organisms. The clinical symptomatology has 


changed correspondingly. 


Clinicopathologic Conference 


Clinicopathologic Conference (Washington University School of Medicine). 


Case Reports 


Gonadal Dysgenesis.§ Rheumatoid Spondylitis, Hypertension and Multiple Con- 
This report makes several interesting points. Not the least instructive is the finding of a male 
nuclear chromatin pattern in an apparent female with early rheumatoid spondylitis, a disease 


largely restricted to males. 


Hlemoglobin C Disease in an Anglo-Saxon Family 
P. A. GALBRAITH AND P. IT. GREEN 


A notation of clinical interest. 


Generalized Lipoatrophy, Hepatic Cirrhosis, Disturbed Carbohydrate Metabolism 
and Accelerated Growth (Lipoatrophic Diabetes). Longitudinal Observations 
and Metabolic Studies 

Rospert SCHWARTZ, IRwiIn A. SCHAFER AND ALBERT E. RENOLD 


A report of unusual interest dealing with an extensively studied patient with the syndrome desig- 
nated lipoatrophic diabetes. The findings suggested two possible mechanisms of pathogenesis. One 
is oversecretion of growth hormone by the pituitary, an ingenious explanation which would ac- 
count for the accelerated growth rate, diabetic manifestations and certain other features. A second, 
considered more likely, presumes a primary defect in fat storage in the subcutaneous tissues, from 
which all other manifestations plausibly might be derived. 


Contents continued on page 9 


943 


951 


963 


969 


973 


“Flavor-tumed”’ 


dual-action 


coronary vasodilator 


Dilcoron 


ORAL 


TRADEMARK 


for Sustained coronary vasodilation and 
protection against anginal attack 


SUBLINGUAL 


for Immediate relief from anginal pain 


DILCORON contains two highly efficient vasodilators 
in a unique core-and-jacket tablet. 


Glyceryl trinitrate (nitroglycerin)—0.4 mg. (1/150 grain) 
is in the outer jacket—held under the tongue until 

| the citrus flavor disappears; provides 
rapid relief in acute or anticipated attack. 


The middle layer of the tablet is 
the citrus “flavor-timer.” 


Pentaerythrito!l tetranitrate —15 mg. (1/4 grain) is in the 
inner core—swallowed for slow enteric 
absorption and lasting protection. 


For continuing prophylazis patients may 
swallow the entire Dilcoron tablet. 


Average prophylactic dose: 1 tablet four times daily. 


Therapeutic dose: 1 tablet held under the tongue 
until citrus flavor disappears, then swallowed. 


LABORATORIES 
NEW YORK 14, N. Y. 
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Human Vibriosis. Report of a Patient with Relapsing Febrile Illness Due to Vibrio 
Fetus . .  . Jonn F. Jackson, Patricia HINTON AND FRED ALLISON. JR. 986 
A report on human infection with Vibrio fetus, an organism which, like Brucella abortus, causes 
contagious abortion in cattle and may be transmitted, probably more frequently than is appreci- 
ated, to man. 


Functioning Metastatic Carcinoma of the Thyroid Producing Clinical Hyper- 
thyroidism B. Hunt, JR., KENNETH R. CRIsPELL AND JOHN McKee 995 


A well studied and instructive case. 


Pulmonary Alveolar Proteinosis and Nocardiosis 
B. Burpank, T. G. Morrione anp S. S. Currier 1002 
A case of pulmonary alveolar proteinosis complicated by a suppurative pneumonia due to no- 
cardia. A review of the reported cases suggests the possibility that patients with this disease may be 
more susceptible to secondary infection with nocardia than the population at large. 


L.ymphangiosarcoma Arising in Lymphedema 
Rospert B. Scotrr, Irwin Nypick AND HEBERT Conway 1008 


An interesting report, informatively discussed. 


Atresia of the Left Atrioventricular Valve Associated with Corrected Transposition 
of the Great Vessels. A Cause of the Eisenmenger Syndrome 
MELVIN KAHN, Epwarp I. HENry, NIOLE V. BRAZENAS 
AND LEONARD STEINFIELD 1013 
A case of atresia of the left atrioventricular valve associated with corrected transposition of the 
great vessels is presented. This lesion produces pulmonary hypertension equal to systemic sys- 
tolic pressure and a right-to-left shunt, and is another, previously unreported cause of the 
Eisenmenger syndrome. 
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Change of address must reach us one month preceding month of issue. 


‘ 
f 


repeatedly, clinicians report... 
effective results 


against staphylococci 


“Chloramphenicol (CHLOROMYCETIN) was the only widely used antibiotic to which few of the strains 
were resistant. ! 


“Emergence of staphylococci resistant to chloramphenicol] has rarely occurred since the development 
of this drug, except in an occasional clinic where it has had wide use in a closed population.~ 
“Chloramphenicol (CHLOROMYCETIN) has been an effective agent in the treatment of staphylococcal 
infections.”? 

“The antibiotic of choice in this series was chloramphenicol.”* 

CHLOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including Kapseals® of 250 mg., 
in bottles of 16 and 100. 

CHLOROMYCETIN is a potent therapeautic agent and, because certain blood dyscrasias have been associated with 
its administration, it should not be used indiscriminately or for minor infections. Furthermore, as with certain other 
drugs, adequate blood studies should be made when the patient requires prolonged or intermittent therapy. 


References: (1) Finland, M.; Jones, W. F, Jr., & Bennett, I. L., Jr.: Arch. Int. Med. 104:365, 1959. (2) Welch, H., in Welch, H., & Finland, M.: 
Antibiotic Therapy for Staphylococcal Diseases, New York, Medical Encyclopedia, Inc.,.1959, p. 16. (3) Nichols, D. R., & Martin, W. J.: 
Surg. Gynec. & Obst. 107:523, 1958. (4) Knight, I. C. S., & Nolan, B.: Brit. M. J. 1:1224, 1959. 


PARKE, DAVIS & COMPANY - DETROIT 32, MICHIGAN iii PARKE-DAVIS | 
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CHLOROMYCETIN 


(chloramphenicol, Parke-Davis) 


IN VITRO SENSITIVITY OF STAPHYLOCOCCUS AUREUS 
TO CHLOROMYCETIN AND TO THREE OTHER ANTIBIOTICS* 


§6ANTIBIOTIC A 


| 


Staphylococcus aureus, coagulase-positive, was isolated in pure culture from 99 of 100 consecutive cases of 
puerperal breast abscess requiring surgical treatment. 


*Adapted from Knight & Nolan* 
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Qne-at-Bedtime 


TRAL 75 mg. 
GRADUMET 


NEW “AUTOMATIC” 
CONTROL OF 
NIGHTTIME 
GASTRIC SECRETION 
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TRAL 
Gradumet 


Built-in timing actually 
steps up drug release dur- 
ing critical 2-4 a.m. period 


Nighttime gastric secretion hits its peak 
between 2 and 4 a.m. And that’s just 
when Tral 75 mg. Gradumet, taken at 
bedtime, is releasing most of its anti- 
cholinergic. The patient gets most of 
the medication when he needs it most 
... in the middle of the night. ¢ There- — 
after, Tral 75 mg. Gradumet keeps right 
on working until the patient wakens 
the next morning, after a refreshing 
sleep. And since acidity is controlled 
the night through, the ulcer has a better 
chance to heal. ¢ Gradumet’s built-in 
timing is dependable, too... never 
affected by coating thick- 
ness, pH or other variables. 
¢ In bottles of 50 and 500. 

...and when the problem 

is functional bowel disor- 

der specify new Filmtab” 


TRALCYON™ 


each Filmtab offers 25 mg. 
Tral plus 300 mg.ectylurea 


* Teal GCradumet — Hexoevehum Methylsulfate Long-Relcase 
Dose Form*, Abbott. *Pateat applied tor Filmtab— Pilta-sealed 
tablets, Abbott. co2z0? 
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Calming and tamin 


LEFFECT.ON ACTIVITY AND AGGRESSION IN MONKEYS? Legend: act’ ity aggression 


Librium™-™. 


Aggression 
dramatically reduced; 
level of activity normal 


Macaque monkey is characteristically vicious prior to Librium therapy. 


g effect of Librium on rats, monkeys and mice 


Meprobamate 

No decrease in 
aggression; slight 
reduction of activity 


Calm but alert, Librium-treated 
monkey offers striking contrast to 
“doped-up'’ appearance resulting 
from administration of reserpine and 
phenothiazine derivatives. 


Chlorpromazine 
Aggression reduced; 
precipitous decrease 
in activity 


: - 


Mice fight each other furiously under 
mild electric shock administered 
through bottom of cage. Librium- 
treated animals fail to show hostility. 


Rage reaction (left) is elicited by 
lifting tail of rat made vicious by 
destruction of septal area in brain. 


Septal rat (right) allows lifting by 
the tail after treatment with Librium. 
Rat remains alert. 
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In the short time since its introduction, Librium has met with overwhelming acclaim 
from all parts of the medical profession. Internists, psychiatrists, cardiologists, gyne- 
cologists, dermatologists and many other specialists, as well as tens of thousands of 
general practitioners, are discovering that the therapeutic applicability of this re- 
markable new compound transcends that of any tranquilizer or group of tranquilizers. 


Here are presented some pertinent pharmacologic and clinical data documenting 


the successor to the tranquilizers 


10 mg — 
and now 
5 mg 


SUCCEeSSOP iN SCOPE Librium covers the entire meprobamate range of 


therapy®? plus a significant portion of the phenothiazine area? plus the difficult 
middle ground between the two.® Librium is effective in obsessive-compulsive neuro- 
ses which previously have defied drug treatment.*.4.7.8.!7 Librium has a profoundly 
beneficial effect on depression,*.®!! particularly the agitated type.!:7-9 


successor in Safety Librium is safer than the most widely prescribed 
tranquilizing and “equanimity-producing agents.®°!7 Librium lacks the autonomic 
blocking effects of chlorpromazine and reserpine.'” Librium is devoid of phenothia- 
zine toxicity;®.'’ free of extrapyramidal complications;!’ and not encumbered by the 
depressions that often follow reserpine.® 


successor in effect Librium, in addition to relieving anxiety, produces a 
feeling of well-being, increased drive and a broadening of interest. Librium appears 
the biggest step yet toward “a pure neuroleptic or ‘easing’ action totally distinct 
from a central sedative or hypnotic one.’’!® 


USES OF LIBRIUM: in the office patient troubled by anxiety and tension, and by the 
irritability, fatigue and nervous insomnia associated with tension states 


in the office patient where you suspect anxiety and tension as contributing or causa- 
tive factors of organic or functional disorders 


in more severely disturbed patients, including cases of agitated and reactive depres- 
sion, fears, phobias, obsessions and compulsions 


Now available: | 
LIBRIUM 5 mg, particularly useful in children, in geriatric patients, in the presence 


of debilitating disease or wherever the situation may require more flexible dosage. 


Supplied: Capsules, 10 mg, green and black; 5 mg, green and yellow—bottles of 50 and 500. 
For complete information on indications and recommended dosage, consult product literature. 


LIBRIUM™*: Hydrochloride — 7-chioro-2-methylamino-5-pheny!-3H-1,4-benzodiazepine 4-oxide hydrochloride 
it 
‘ uN 
ROCHE 


LABORATORIES 
Division of Hoffmann-La Roche Inc. 


Published Reports on Librium: 1. T. H. Harris, Dis, 
Nerv. System, 21:(Suppl.), 3, 1960. 2. L. 0. Randall, 
ibid., p. 7. 3. J. M. Tobin, |. F. Bird and D. E. Boyle, 
ibid., p. 11. 4. H. A. Bowes, ibid., p. 20. 5. J. Kinross- 
Wright, |. M. Cohen and J. A. Knight, ibid., p. 23. 6. 
H. H. Farb, ibid., p. 27. 7. C. Breitner, ibid., p. 31. 
8. |. M. Cohen, Discussant, ibid., p. 35. 9. G. A. Con- 
stant, ibid., p. 37. 10. L. J. Thomas, ibid., p. 40. 11. 
R. C. V. Robinson, ibid., p. 43. 12. S. C. Kaim and 
|. N. Rosenstein, ibid., p. 46. 13. H. E. Ticktin and 
). D. Schultz, ibid., p. 49. 14. J. N. Sussex, ibid., p. 53. 
15. |. N. Rosenstein, ibid., p. 57. 16. D. C. English, 
Curr. Therap. Res., 2:88, 1960. 17. T. H. Harris, 
J).A.M.A., 172:1162, 1960. 
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ALPEN is the oral penicillin that provides,on a fasting stomach, 
peak antibiotic blood levels approximately twice as high as oral potas- 
sium penicillin V...and significantly higher than I. M. penicillin G. 
Some strains of staphylococci resistant to other penicillins exhibit in 
coneitivity to phensthicill 

ALPEN has greater freedom from the G. I. sequelae (overgrowth of 
resistant flora) sometimes observed with broad spectrum -mycins. 
ALPEN gives much higher antibiotic levels within the first hour of 
ingestion by the well-tolerated oral route. 


WHEN TO USE ALPEN Recommended in the treatment of infec- 
tions caused by pneumococci, streptococci, gonococci, coryne- 
bacteria, and penicillin-sensitive staphylococci. 

HOW TO USE ALPEN Depending on the severity of the infection, 
125 mg. (200,000 units) or 250 mg. (400,000 units) three times 
daily may be used. In more severe or stubborn infections, a dos- 
age of 500 mg. (800,000 units) t.i.d. may be employed. In beta 
hemolytic streptococcal infections, treatment should be con- 
tinued for at least ten days. 

PRECAUTIONS The usual precautions in the administration of 
oral penicillin should be observed. For further details see pack- 
age literature. 

Tablets: 125 mg. and 250 mg., bottles of 25 and 100. Powder for 
Oral Solution (lemon-lime flavored), 1.5 Gm. bottle (125 mg. per 
5 ce. teaspoonful). 


this the tablet 
that gives higher peak 


antibiotic blood levels 


HIGHER THAN I. M. PENICILLIN G 
HIGHER THAN POTASSIUM PENICILLIN V 


ALPEN 


ALPEN™-~— potassium phenethicillin 
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measured calories for adequate nutrition with high satiety 
on 900 calories a day—without appetite depressants 


4 

é 


DIETARY FOR WEIGHT CONTROL 


adequate nutrition in 900-calorie program 


One-half pound of Metrecal powder, the daily 900- 
calorie feeding, provides 70 grams of high-grade pro- 
tein plus vitamins and minerals to meet or exceed all 
established minimum daily requirements. Metrecal 
itself is the diet—the complete diet. 


im pressive clinical results 


in uncomplicated overweight: \n a twelve-day study of 
100 patients! on the Metrecal 900-calorie program. 
the average total weight loss per subject was 642 
pounds (over 12 pound a day). In another study,’ pa- 
tients on the 900-calorie Metrecal program for two to 
thirty weeks showed a weight loss per patient of 3 to 5 
pounds weekly during the initial weeks and 2 to 2!2 
pounds per patient per week thereafter. 


in overweight complicated by illness: In a study of 42 
overweight patients,» some with serious medical dis- 
orders such as arthritis. cardiovascular disease, dia- 
betes mellitus and gout, the 900-calorie daily Metrecal 
program provided an average total weight loss of 6.3 
pounds per patient during the first week. The investi- 
gator encountered no significant complications in the 
management of these patients. 


excellent patient cooperation 


All investigators'*> commented on excellent patient 
cooperation. This was attributed to the effective loss 
of weight, the satiety of Metrecal which satisfied hun- 


ger in a majority of patients, its simplicity of use— 
no calorie counting or menu planning required—and 
its palatability. No appetite depressants were required. 


flexibility in use 

When more than 900 calories are permitted, either the 
daily allotment of 42 pound of Metrecal may be in- 
creased or it may be used in conjunction with low- 
calorie foods. Metrecal may also be used for one or two 
meals a day or as the total diet two or three days 
a week. 


easy to use 


All patients do to make a full day’s supply of Metrecal 
beverage is mix 42 pound of Metrecal powder with a 
quart of water. Or they may make a glassful at a time. 
For variety, Metrecal is available in Plain, Chocolate 
or Butterscotch flavors. 


Weight-Control Guide for patient instruction is avail- 
able from your Mead Johnson representative, or by 


writing to us, Evansville 21, Indiana. 


references. (1) Antos, R. J.: Southwestern Med. 40:695-697 
(Nov.) 1959. (2) Tullis, I. FE: Initial Experience with a Simple 
Weight Control Formula, to be published. (3) Roberts, H. J.: 
Effective Long-Term Weight-Reduction—A Therapeutic Break- 
through, to be published. 


Mead Johnson 


Symbol of service in medicine 


$3160 


Your surgical convalescent feels better 
because he is better with 


(Nandrolone phenpropionate injection, ORCANON) 


for safe potent anabolic stimulation 
~ to maintain positive nitrogen balance 
~ to promote rapid wound healin 
CC. cach week T to strength, 
to shorten convalescence, save nursing time 
to reduce the cost of recovery 


Supplied: l-cc. ampuls (box of three) and 5-ce. vials, 
25 mg. nandrolone phenpropionate/ ce. 
Adults: 1 cc. i.m. each week, or 2 cc. every other week. 


OrcANON Inc., W. Orange, N. J. 
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CONSISTENTLY GOOD 
CLINICAL RESULTS 
IN TRICHOMONAL 
AND MONILIAL VAGINITIS 


TRICOFURON IMPROVED (Suppositories and Powder) 
cured 143 of 161 patients with vaginitis due to 
Trichomonas vaginalis, Candida (Monilia) albicans, 
or both. “Almost immediate symptomatic 
improvement was noted with the first insufflation.” 
Criteria for cure: freedom from 
infecting organisms as well as symptoms on 
repeated examinations during a three-month follow-up 
This cure rate of 88.8% is “surprisingly similar” 
to results reported by earlier investigators. 


Coolidge, C. W.; Glisson, C. S., and Smith, A. S.: 
J.M.A. Georgia 48:167, 1959. 


IMPROVED 


2-step treatment brings swift relief, 
eradicates stubborn trichomonads, 
Candida (Monilia) albicans, 
Hemophilus vaginalis 


1. powoer for weekly insufflation in your office. 
_ Micorur®, brand of nifuroxime, 0.5% 
and Furoxone", brand of furazolidone, 0.1% in 
an acidic water-dispersible base. 

2. supposirories for continued home use 
—Ist week one suppository in the morning 
and one on retiring. After Ist week, one 
suppository at night may suffice. 
Continue use of suppositories during menses. 
Treatment should be continued throughout a complete 
menstrual cycle and for several days thereafter. 
MICOFUR 0.375% and FUROXONE 0.25% 
in a water-miscible base. 


Rx new box of 24 suppositories with applicator 
for more practical and economical therapy. 
Also available: 
box of 12 suppositories with applicator. 


NITROFURANS—a unique class of antimicrobials 
EATON LABORATORIES, NORWICH, NEW YORK 
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NEW AND EXCLUSIVE 


FOR SUSTAINED 
TRANQUILIZATION 


MILTOWN (meprobamate) now available 


in400 mg. continuous release capsules as 


Meprospan-400 


=~ JUST ONE CAPSULE 
LASTS ALL DAY 


| HIGHER POTENCY 


FOR GREATER CONVENIENCE 


e relieves both mental and muscular tension 
without causing depression 


e does not impair mental efficienc’’, motor 
control, or normal behavior 


Usual dosage: One capsule at breakfast, 
one capsule with evening meal 


Available: M/leprospan-400, each blue capsule contains 
400 mg. Miltown (meprobamate ) 


Meprospan-200, each yellow capsule contains 
200 mg. Miltown (meprobamate) 


Both potencies in bottles of 3, 


Wy WALLACE LABORATORIES, New Brunswick, N. 7. 
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wherever the place...whatever the time Nhe 


METRETON TABLETS 


tablet 
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Therapy 


@ Porentera! and 


Surgico! Solutions 


+ Blood Transtfusior 


ond Plasma Bottle: 


Pressurized Bloos 
Tronsfusion Set 
Piasmo Volume 


Exponde: ‘Plavoles 


+ Disposabie 
Administration and 


Donor Sets 


+ A tully moderr 
Sterile Fluids 
concept for hospite 


prepored solutrons 


World's Largest Designer and 
Monufocturer of Sterilizers, Surgicet 
Tables, lights ond related equipment 


and supplies 


DIVISION OF AMERICAN STERILIZER COMPANY 
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runaway 
diarrheas.. 


Donnagel 


VONNagel win NEOMYCIN 


Prompt and more dependable control of DONNAGEL: In each 30 ec. (1 fl. oz.): 


virtually all diarrheas can be achieved with the Pectin (2 g6.)ecc-cccccccsssssseeee 142.8 mg. 

Hyoscyamine sulfate ........ 0.1037 mg. 

compr ehensive DONNAGEL formula, which pro- Atropine sulfate ................ 0.0194 mg. 

Hyoscine hydrobromide ....0.0065 mg. 
dsorbent, demulcent, antispasmodic an 

vides a bent, cent, ant od d Phenobarbital (14 gr.)........ 16.2 mg. 


sedative effects — with or without an antibiotic. 


Early re-establishment of normal bowel Same formula, plus 
: Neomycin sulfate .............. 300 mg. 
function is assured —for all ages, in all seasons. (Equal to neomycin base, 210 mg.) 


A. H. ROBINS co. INC., Richmond 20, Virginia * Ethical Pharmaceuticals of Merit since 1878 
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the indication: prostatitis 
the incidence: “amazingly high” 


-ereoce: probably “the most common 
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the ideal: 
“by far the most 
effective drug” 


brand of trofurantoin 


“... by far the most effective drug to be emploved, and this has been 
substantiated in practice. [tis a drug of low toxicity and, what is 
more important, bacteria rarely if ever become resistant to it. 

It can be emploved for long periods of time, is bactericidal and does 


not favor the appearance of monilial infections.”* 


In acute prostatitis: “Antibacterial medication, preferably FURADANTIN 


(Eaton) 100 mg. 4 times daily is indicated..." 


In chronic prostatitis: “From clinical observation we have found that 
more cases Of Chronic prostatitis respond to FURADANTIN than to any 


other antiinfection agent.” 


In benign prostatic hypertrophy (to prevent or weat Concomitant 
infection): “Nitrofurantoin | FURANDANTIN| may be used tor protracted 
periods for the suppression of infection in the urinary tract, even mn 

the presence of probable obstruction... it may provide prolonged reliet 
from symptoms and permit better selection of the proper time tor 


surgical or manipulative procedures."” 


Postoperatively in prostatic surgery: “In conjunction with routine 


postoperative Care, FURADANTIN Is trequently used." 


Furapantin dosage in prostatitis: Acute cases—100 mg. tablet q.i.d. 
with meals and with food or milk on retiring until cured. Chronic cases— 
100 mg. tablet q.i.d. for 10 to 14 days; depending on response, dosage 


may then be reduced to 100 or 200 mg. daily for | to 3 months. 


Supplied: Vablets, 50 and 100 mg., Oral Suspension, 25 mg. per 5 cc. tsp. 


References: |. Campbell, M. F.: Principles of Urology, Philadelphia, W. B. Saunders 1937 
2. Farman, F., and Mik Donald, D. F.: Brit. J. Urol. 31.:176, 1959. 3. Sanjurjo. L. A 

Ned Clin, N. America 43-1601, 1989. 4. Barnes, R. Prostatites, Conn, Current Therapy 
1957, Philadelphia, W. B. Saunders Co., 1957. §. Barnes. R. W., in discussron of Chinn, J]... and 
Bischoff, A. Tr. West. Sect. Am. Urol. Ass. 22-189, 1955. 6. Jawetz, E.: A.M A. Arch. Int. M 
100 1957. 7. Glazier, and Lombardo, L. J., Jr.: From the film Retro pubre 


Prostatovesiulectomy, Eaton Laboratories, Norwich, N. Y., 1959 


EATON LABORATORIES, NORWICH, NEW YORK 


Chlorzoxazone* 

When accidents result in sprains or strains, PARAFLEX reduces painful 
spasm promptly. Effective in a wide variety of rheumatic, arthritic and 
orthopedic disorders, PARAFLEX relieves pain, improves mobility and 
facilitates rehabilitation. Side effects seldom occur and are rarely severe 
enough to require discontinuation of therapy. 0 Average Dosage: ‘lwo 
tablets t.i.d. or q.i.d. © Supplied: Tablets, scored, orange, {McNEIL| 


bottles of 50. Each tablet contains PARAFLEX, 250 mg. 3SS5Sstwm 


McNEIL LABORATORIES, INC + PHILADELPHIA 382, PA. 
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brand of imipramine HCl 


depression 


In the treatment of depression li ghts the road to recovery 
Tofranil has established the | : 
remarkable record of producing in 80 pet cent of cases 


remission or improvement in 
approximately 80 per cent 
of cases.'~’ 


Tofranil is well tolerated in usage— 
is adaptable to either office or 
hospital practice—is administrable 
by either oral or intramuscular 
routes. 


Tofranil 
a potent thymoleptic... 
not a MAO inhibitor. 


Does act effectively in a// types of 
depression regardless of severity 
or chronicity. 


Does not inhibit monoamine 
oxidase in brain or liver; produce 
CNS stimulation; or potentiate other 
drugs such as barbiturates and 
alcohol. 


Detailed Literature Available 
on Request. 


Tofrini!® (brand of imipramine HCl), tablets of 
25 mg., bottles of 100. Ampuls for intramuscular 
administration only, each containing 25 mg. in 
2 cc. of solution, cartons of 10 and 50. 


References: 1. Ayd, F J., Jr.: Bull. School Med. 
Univ. Maryland 44: og 1959. 2 Azima, H., 

and Vispo, R. H.: A. M. A. Arch. Neurol. ‘& 
Psychiat. 81:658, 1959. 3. EB. 
Cahn, C. and de Verteuil, L.: Canad. 
Psychiat. A . J. 32155, 1958. 4. A. M., 
and MacPherson, A. S.: Canad. Psychiat. A. J. 
4:38, 1959. 5. Sloane, R. B.: Habib, A., and 
Batt, U. E.: Canad. M. A. J. 80:540, 1959. 

6. Straker, M.: Canad. M. A. J. 80-546, 1959. 
7. Strauss, H.: New York J. Med. 59:2906, 1959. 
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INCREASED 
LIFE EXPECTANCY 


FOR 
HYPERTENSIVES 


“Life expectancy seems to be the one criterion that is most reliable and least 
questioned as a method of evaluating treatment for patients with elevated blood 
pressure.''! ‘It is evident that effective therapy of hypertension will prolong the life 
of the patient by preventing the dreaded complications of this disease in the 

brain, the heart and the kidneys ."’ ‘‘ There is no doubt of the prolongation of life 

in group 3 and 4 (Keith-Wagener-Barker) by adequate antihypertensive treatment. 
Some authorities report a 50 per cent, five year survival ratio for treated patients with: 
malignant hypertension as against a1 per cent survival ratio for untreated patients.'’* 
Evaluation based on life expectancy is extremely difficult because of the peril of 
maintaining an untreated control group.! The doctor, however, can evaluate the 
symptoms related to the elevated blood pressure.... We know that retinopathy » 
may improve, the heart may be reduced in size, the electrocardiogram may 

improve and in favorable cases the blood urea nitrogen level may fall.2 These are 
reasonably objective criteria on which to base one's evaluation of treatment.! 


On the succeeding page is evidence that Unitensen included in any therapeutic 
regimen may improve the results in hypertension as measured 

by a regression of objective clinical changes in a substantial proportion 

of the patients treated. 


1. Currens, J. H.: New England J. Med. 267:1062, 1959, 

9. Waldman, S., and Peiner, L.: Am. Pract. & Digest. Treat. 10:1139, 1959. 
3. Cohen, B. M.: paper presented at A.M.A. Convention, June, 1958. 

4. Cohen, B. M.: paper presented at Indiana Acad. G. P., March, 1959, 

5. Cohen, B. M.: Am. J. Cardiology 1:748, 1958, 

6. Kirkendall, W. J.: J. lowa M. Soc. 47:300, 1957. 

7. Cherny, W. B., el a/.: Obst. & Gynec. 9:515, 1957, 

8. Raber, P. A.: Illinois M. J. 108:171, 1955. 

9. McCall, M. L., et a/.: Obst. & Gynec. 6:297, 1955. 

10. Finnerty, F. A.: Am. J. Med. 17:629, 1954. 


Unlike diuretics or ganglionic blocking agents, Unitensen lowers blood pressure through wide- 
spread vasorelaxation. Normal vasomotor responses are not altered, and there is no venous 
pooling with resulting postural hypotension.*5 Through alleviation of cerebral vasospasm, 
Unitensen promotes cerebral blood flow and oxygen utilization.*? Furthermore, Unitensen 
increases cardiac efficiency, improves renal function and tends to arrest the progress of 
vascular damage.?: 4: 


Progress of Objective and Subjective Symptoms in Grades Ill and IV Hypertension 
Following Treatment with Unitensen and Unitensen-R 


Observations in Patients* Treated up to 2 Years Observations in Patients* Treated up to 3'4 Years 
The Course of Subjective Symptoms 
ymptom | Number** | Improved| % Improved Number** Improved % Improved 
eadache 27 21 77.7 43 38 88.0 
Palpitation 20 13 65.0 29 19 65.5 
Angina 15 60.0 16 76.0 
Dyspnea 17 8 47.0 27 14 51.0 
Objective Changes Following Treatment 
Finding Number** | Improved | % Improved Number** Improved & Improved 
Funduscopic 
Changes 41 24 58.5 59 38 66.0 
Enlarged 
Heart 20 13 65.0 35 23 65.7 
Abnormal EGG 37 10 27.0 45 25 55.5 
Proteinuria 31 12 38.7 43 27 62.7 
Nitrogen 
Retention 17 6 35.2 28 10 ee 
Left hand charts from Clinical Exhibit “The Ambulatory Patient Right hand charts include patients previously reported who had 
with Hypertension’ presented AMA Convention, San Francisco, been continuously maintained on Unitensen and Unitensen-R, 
June 22-27, 1958, by B. M. Cohen, M.D. plus additional patients later added to the study. From Clinica! 
Exhibit “The Office Diagnosis and Treatment of the Patient with 
*All patients in this study were initially classified as Smithwick Hypertension” presented American Academy of General Prac- 
Grades Ill and IV. tice, Indianapolis, March 18-19, 1959, by B. M. Cohen, M.D. 
**Expressed as the number of patients exhibiting the symptom 
recorded, 


UNITENSEN 


Each tablet contains: Cryptenamine (tannates) 2.0 mg. 


UNITENSEN-PHEN 


Each tablet contains: Cryptenamine (tannates) 1.0 mg., Phenobarbital 15 mg. 


UNITENSEN-R’ 


Each tablet contains: Cryptenamine (tannates) 1.0 mg., Reserpine 0.1 mg. 


UNITENSEN AQUEOUS 


Each cc. contains: 2.0 mg. cryptenamine (acetates) in isotonic saline 


new from Neis/er 
Analexin® 


a new class of drug | Meiaher Wabeh NEISLER & CO. 
. for the relief of pain and muscle tension Decatur, Illinois 
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A new kind of 


preventive treatment 


ends the 
coughing—wheezing—worrying 
cycle iin / 
respiratory allergies if 


with calcium iodide 


Even patients with long-standing asthma get relief with this new mint-flavored syrup. 


In respiratory allergy, you've seen how cough-induced tension can affect frequency 
and severity of attacks. Clearly, if you can treat the patient's cough, you're treating 
his anxiety. It’s this kind of therapy that's afforded by new Norisodrine Syrup. GCom- 
bining a proven bronchodilator with a good mucus-thinning agent, Norisodrine Syrup 
acts to prevent bronchospasm before an attack (with its inevitable panic) can begin. 
And, without including often-undesired antihistaminics, Norisodrine Syrup provides 
long-term maintenance for bronchitic or allergic coughs. An added advantage is 
Norisodrine Syrup’s pleasant taste. The delicate honey-mint flavor can mean a more 
cooperative patient. Try new Norisodrine on your next respiratory allergy patient. 
See if the results aren't striking. 
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ou get these results in case after case of edema 


and hypertension with a iX 
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Photos used with 
permission 
of the patients 
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DRIX 


(hydrochlorothiazide CIBA) 


« Esidrix, the improved analog of chlorothiazide, 
produces the highest fluid yields, the lowest blood pressure levels 
so far achieved with oral diuretics 


e Esidrix relieves edema in certain patients 
refractory to other diuretics* 


e Esidrix markedly increases sodium and chloride excretion, 
but its effect on potassium excretion is minimal 


e Esidrix is exceptionally well tolerated 


C IBA 


* Brest, A. N.. and Likoff, W.: Am. J. Cardiol. 3:144 (Feb.) 1959. SUMMIT NEW JERSEY 


In hospitals. clinics. and in the office...case 
after case of congestive heart failure 


responds to 


hypertension 

hypertensive vascular disease 
premenstrual edema 

edema of pregnancy 


steroid-induced edema 
edema of obesity 


nephrosis 


ESIDRIX 


(hydrochlorothy izide CIBA) 


SuppLieD: Esidix Tablets, 25 mg. (pink, scored) and 
50 mg. (yellow, scored). Complete information avail- 


able on request. 
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orally effective progestational therapy 


(norethindrone, Parke-Davis) 
in conditions involving deficiency of progesterone... 


primary and secondary amenorrhea « menstrual irregularity « func- 
tional uterine bleeding « endocrine infertility « habitual abortion 


« threatened abortion e premenstrual tension e dysmenorrhea 
PACKAGING: 5-ing. scored tablets, bottles of 30, 12660 


PARKE, DAVIS & COMPANY «+ DETROIT 32, MICHIGAN PARKE-DAVIS 
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MAXIMAL ABSORPTION Acid stable, ex- 
tremely soluble. MAXIPEN is rapidly ab- 
sorbed from the gastrointestinal tract. 


MAXIMAL BLOOD LEVELS Substantially 
higher than potassium penicillin V 
(higher levels than with intramuscular 
procaine penicillin G). You get injection 
levels with a tablet. 


vx 


COMPARATIVE ORAL SERUM LEVELS" 
Fasting and Non-F asting States / 250 Mg. Dose 


—" Mauper, Fast 

Maupen, Now-Fast 

V potassum Fast 
V potassum Now Fast 


AVERAGE SERUM LEVELS Mog. /MI. 


*Based on 3294 individual serum antibiotic determinations. 
Complete details on request. 


MAXIMAL FLEXIBILITY May be admin- 


istered without regard to meals. How-- 


ever, highest absorption is achieved 
when taken just before or between 
meals. 


MAXIMAL ORAL INDICATIONS Indicated 
in infections caused by streptococci, 
pneumococci, susceptible staphylococci, 
and gonococci, including: 


pneumococcal impetigo 
pneumonia susceptible 

gonorrhea staphylococcal 

tonsillitis abscesses (with 


laryngitis indicated surgery) 


otitis media cellulitis 
streptococcal lymphangitis 
pharyngitis pyoderma 


Also prophylactically in secondary in- 
fections following tonsillectomy, dental 
extractions, other surgical procedures. 


Dosage: For moderately severe conditions, 
125 to 250 mg. three times daily. For more 
severe conditions, 500 mg. as often as every 
four hours around the clock. 


Note: To date, MAXIPEN has not shown less 
allergic reactions than older oral penicil- 
lins. Usual precautions regarding adminis- 
tration should be observed. 

Supplied: MAxiPeNn TABLETS, scored, 125 mg. 
(200,000 units) bottles of 36; 250 mg. 
(400,000 units) bottles of 24 and 100. 
MAXIPEN FOR ORAL SOLUTION; reconstituted 
each 5 ce. contains 125 mg., in 60 ce. bottles. 


Triumph of Man Over Molecule 
Designed by Pfizer for Maximal Benefit 


New York 17, N.Y. 

J. B. Roerig and Company 

Division, Chas. Pfizer & Co., Ine. 
Science for the World's Wel!l-Being™ 
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SINCE 1950...TEN YEARS OF GROWING CONFIDENCE 
IN THE EFFECTIVENESS AND SAFETY OF 


BENEMID. 


PROBENECID 


IN GOUT 
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"Since the introduction of probenecid 
into clinica] medicine...a great deal of 

enthusiasm has been evidenced and nume aes a 
On the use of this drug ai 
patients who have gout 5s 

therapy with a Safe uric 

probenecid... ."l 


Bartels, BE. ¢ 
Six-Year Follow 


BENEMID is “remarkably free from toxic side 
reaction....Patients tolerate the drug well."2 


e. Lockie, L. M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 
American Medical Association, New York City, 


June 3-7, 1957. 


Probeneciq (BENEMTD7 
uricosuri 18 the drug of Choice as a 


ca 
with 0.25 Se Treatment Should be instit, 
increaseg to 0.5 uted 


Cut interruption. 
3. Kr 
On, K, M., Hernann, Pes Smith, R. T 


Exhibit, Ame 
» Atlantic City, June 1959 


Supply: 0.5 Gm. tablets, bottles of 100 and 1000. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


MOO MERCK SHARP & DOHME, DiviSION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


| 
Matossian ‘ 
» G. S.: Gout: 
P On Probenecid ( 
dune 19 Rheumatism 2 719 
° 
on 
GENEMIC & TRAGEMARH OF MERCK & UNC 


this |Singoserp] study has 


been the relief of the 


undesirable side effects 


produced by other 


rauwolfia preparations.” 


*Bartels, C. C.. New England J. Med. 
261:785 (Oct. 15) 1959. 


results you can confirm in your practice: 


“In 24 cases syrosingopine was substituted for the 
rauwolhfia product because of 26 troublesome side eflects: 
these symptoms were relieved in all but 3 patients.’’* 

Incidence Incidence 


Side Effects with Prior with 
Rauwolfia Agent Singoserp 


Depression 1] 
Lethargy or fatigue 5 0 
Nasal congestion 0 
Gastrointestinal disturbances | 2 2 
Conjunctivitis 0 


(Adapted from Bartels* ) 


many hypertensive patients prefer 


Singoserp 


(syrosingopine CIBA) 


because it lowers their blood pressure 


available on request, 


BA 
2/2779"8 Tablets, 1 mg. (white, scored); bottles of 100. SUMMIT, NEW JERSEY 


from the New England Journal of Medicine: 
— ‘ 
~ & : 
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CLINICAL REMISSION 
A“PROBLEM” ARTHRITIC 


In disabling rheumatoid arthritis. A 62-year-old printer incapacitated 
for three years was started on Decapron, 0.75 mg./day. Has lost no 
work-time since onset of therapy with Decapron one year ago. Blood 
and urine analyses are normal, sedimentation rate dropped from 36 
to 7. He ts in clinical remission.* 


New convenient b.i.d. alternate dosage schedule: the degree and extent of relief provided by 
DECADRON allows for b.i.d. maintenance dosage in many patients with so-called ‘chromic’ condi- 


tions. Acute manifestations should first be brought under control with a t.i.d. or q.i.d. schedule, 


Supplied: As 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets in bottles of 100. Also available 
as Injection DECADRON Phosphate. Additional information on DECADRON is available to physicians 
on request. DECADRON is a trademark of Merck & Co., Inc. 


“From a clinical investigator's report to Merck Sharp & Dohme, 


tins 


TREATS MORE PATIENTS MORE EFFECTIVELY 


Qo) MERCK SHARP & DOHME « Division of Merck & Co., Inc., West Point, Pa. 
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OXAINE contains a gastric mucosal anesthetic for the relief of pain of gastritis. 
OXAINE is indicated in the many patients who do not respond to diet, antacids and anticholinergics. 


As reported in J.A.M.A., OXAINE brought complete relief to 96% of 92 gastritis patients suffering 


substernal pain and upper abdominal distress. 
Deutsch, E., and Christian, H. J.: J.A.M.A. 169:2012 (April 25) 1959. 


OXAINE provides sustained anesthesia over many hours, unaffected by ebb and flow of gastric contents. 


Oxethazaine, the mucosal anesthetic in OxAINgE, is 4000 times moze potent topically than procaine. 
Safe, not a “‘caine.”’ Only two known cases of sensitivity (glossitis) occurred in extensive clinical trials. 


Easily administered, simple dosage—just 2 teaspoonfuls 15 minutes before meals and at bedtime. 


Bland, noncloying over long-term administration. 


related disorders 


ges 


and vo 


dyspepsia 


bhagitis 


duodenitis 


irritable bowel 


spastic colo 
hez 


How OXAINE Relieves Pain, Hastens Recovery 


Gastric mucosa can heal more quickly, be- 
cause local anesthetics inhibit acid and pepsin 
secretion, by preventing release of gastrin from 
the antrum of the stomach. 


Patients tolerate a more varied diet and a larger 
amount of food—and, because of OXAINE, 
enjoy their food without fear of pain follow- 
ing meals. 


Supplied: /n bottles of 12 fluidounces. 
Wyeth Laboratories Philadelphia 1, Pa. 


They feel free of bloating and the disturbing 
sensation of fullness when only a little food 
has been ingested—because the anesthesia of 
OXAINE desensitizes irritated nerve receptors. 


Those with irritable bowel syndrome are spared 
the embarrassing urge to defecate during meals 
—because OxAINE diminishes the exacerbated 
gastrocolic reflex. 


A Century of Service to Medicine 


NOW... 
DRUG THAT LOWERS 


CHOLESTEROL LEVELS 


WITH VIRTUALLY ANNOYING SIDE EFFECTS 


TABLETS alun: micotunate, Wal 


New NICALEX reduces blood cholestero! 
levels as much as 200 mg. fe with virtu 
ally no flushing. itching or g. 1. disturbance 
In Over 80% Of patients. * Sieniticant 
reductions have been obtained in close to 
90° of hypercholesteremic patients t 
date.’* Lowered cholesterol levels can be plu 
maintained indefinitely with ditthe or ne Cholesterol 
discomfort to most patients. And there 1 Marntammed wath 
no need to restrict the diet throughout Heots 
therapy. 
A newly discovered salt of nicotinic 
acid. NICALEN IS effective in reduc 
Ing blood cholesterol as plain nicotinic 
acid... But unlike the older therapy 
Which produces vasomotor and gastro 
testinal side effects in the vast majority © 
patients. NICALE is characterized by 


ABORATORIES I 
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Dornwal 


chemical name: 
1-m-aminophenyl-2- pyridone 
generic name: 
amphenidone 


with selective action on the central nervous 
system at both the cerebral and cord levels. 


for the treatment of 
anxiety & tension with- 
out causing drowsiness 


Dornwal is regarded as a tranquilizer best 
suited for ambulatory patients. 
* does not produce depression or 
depersonalization 
* relieves acute emotional upsets 
* relieves tension without undue stimulation 
* effectively interrupts tension headaches 
* is virtually devoid of sedative activity 
Dornwal has proved to be relatively free 
from side effects when administered at 
recommended dosage. In 593 patients the 
incidence of drowsiness was less than 2 
per cent — statistically not significant. 
Prescribe Dornwal for your next patient 
who needs a tranquilizer but cannot afford 
to be drowsy. Write for your trial supply. 
Indications: anxiety and tension, various 
types of psychoneuroses, menopausal syn- 
drome, tension headache, alcoholism, pre- 
menstrual tension, behavior problems in 
children. 
Dosage: One or two 200 mg. tablets three 
times a day. Children, one or two 100 mg. 
tablets two times a day. Administration 
limited to three months duration. 
Supplied: 200 mg. yellow scored tablets, 
and 100 mg. pink tablets, each in bottles of 
100 and 500. 


Wallace & Tiernan Incorporated 
Belleville 9, New Jersey 
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O"% of anxious, agitated 
and apathetic office patients 
calmed with 


od 
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and with normal restored... 


. on one or two 0.25 mg. tablets b.i.d.: 


Fluphenazine dihydrochlonde 
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@ In 1164 patients with amdety and anxiety-induced 
or depression, Pzasrri., administered in small daily doses of 
0.5 mg. to | mg., produced significant improvement in 90%.* — 
@ Pzamitit is virtually free from side effects at recom- 
@ Patients become calm without being drowsy and normal 
drive is restored. 

@ Onset of action is rapid; effect is prolong:d. 

@ Pzrurmit does not potentiate barbiturates or non-barbitu- 
rate sedatives and can be used witht 


dosage in excess of | mg. should be employed only ia patients with — 
dose may be 


1. Ayd, F. J. Jed 
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From the New England Journal of Medicine: 


“The most striking 
result this 
study has been the 
relief of the undesirable 
side effects produced 
by other rauwolfia 


preparations. 


“Bartels, C. C.: New England J. Med. 
261:785 (Oct. 15) 1959. 
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Results you can confirm in your practice: 


If you have ever treated a patient for hypertension with a rauwolfia preparation, 
you are no doubt familiar with the possible side effects of such medication — 
fatigue or lethargy, depression, nasal congestion, gastrointestinal distress, etc. 
But with Singoserp you can expect these improved results: “... when syro- 
singopine was substituted for the rauwolfia product, the blood-pressure response 
was equally good. In 24 cases syrosingopine was substituted for the rauwolfia 
product because of 26 troublesome side effects; these symptoms were relieved in 
all but 3 patients.’’* 


Incidence Incidence 
Side Effects with Prior with 
Rauwolfia Agent Singoserp 
Depression 11 1 
Lethargy or 
fatigue 0 
Nasal congestion 7 0 
Gastrointestinal 5 5 
disturbances 
Conjunctivitis l 0 


(Adapted from Bartels*) 


many hypertensive patients prefer 


Singoserp 


because it lowers their blood pressure without 


Tablets, | mg. 


rauwolfia side effects (white, scored); bottles of 100. smn 
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Many dermatoses, often complicated by bacterial velop. Because its properties derive from the joining 
and fungal infections, show a dramatic response to of a corticoid, an antibacterial combination and an 
Mycolog therapy. Mycolog offers total management of _—_antifungal-antibiotic, Mycolog exhibits impressive 
a wide range of dermatologic disorders such as inter- _anti-inflammatory, antiallergic, antibacterial, anti- 
trigo, infantile eczema, paronychia, anogenital pruri- __f ungal, antipruritic action. It is well tolerated, readily 
tus and other dermatoses. This is especially true when _ acceptable to the patient and assures a decisive, safe, 
monilial or other secondary infections are apt to de- _and rapid clinical response. 


seborrheic dermatitis —2 yea. 


the end 


clear —in 12 dave 


Squibb Quality—the 
Priceless Ingredient 
Supply: Mycolog Cream and Ointment, 5 Gm, and 15 Gm, tubes. 
Also Available: Kenalog Cream, 0.1%—5 Gm. and 15 Gm. tubes. r) 
Kenalog Lotion, 0.1%—15 cc. plastic squeeze bottles. Kenalog 
Ointment, 0.1%—5 Gm. and 15 Gm. tubes. Kenalog-S Lotion, 
0.1%——7.5 ce. plastic squeeze bottles. Kenalog-S Ointment, 5 Gm. (: 
and 15 Gm. tubes. Kenalog-S Cream, 5 Gm. and 15 Gm. tubes. . | va 
New: Kenalog Spray, 50 Gm. and 150 Gm. containers of 3.3 mg. me 


and 10 mg. triamcinolone acetonide, respectively. Squibb Triamcinolone 
*menacoc’®, ‘prastiease’®, ‘seectrocin’®, squies teacemarns. Acetonide (Kenalog) 


Neomycin=—Gramicidin (Spectrocin) and 
Nystatin (Mycostatin) in Plastibase 
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insulin 


2. Case data courtesy 
Henry Dolger, M.D. 


3 Before: During: After: 
4 Microphotograph showing Degranulation following Regeneration of granules 
eo insulin granules in beta cells administration of Orinase. following termination 
; of pancreas of normal dog. Note complete release of Orinase dosage. 
| of native insulin. 
Adjust Orinase dosage to make available the amount of native insulin needed by the diabetic patient. 
This may be done freely because Orinase has virtually no “ceiling” imposed on dosage by toxicity or 
untoward effects. 
In a series of 187 diabetic patients successfully managed on Orinase (tolbutamide) during a 
period of 6 to 30 months, the reported! distribution of daily doses was as follows: | gram, 17%; 1.5 
grams, 22%; 2 grams, 407; 3 grams, 21%. 
Similarly, in three years’ clinical experience with a population of approximately 3,000 diabetics 
on Orinase, it has been observed that about one-third of the patients at any one time require and 
receive dosages of 2 to 3 grams a day for successful management.* 
: To obtain optimum control, and avoid needless “secondary failures’”—give sufficient Orinase 
_ to meet varying requirements from patient to patient or in a given patient from time to time. 
ig a 1. Gorman, C. K., and 
4 Weaver, 5. Brit. M. J. 
2:1214 (Dec. 5) 1959. 


TRADEMARK, REG. U. S. PAT. OF F.— TOLSUTAMIDE, UPJOHN 


pyjo THE UPJOHN COMPANY 


KALAMAZOO, MICHIGAN 


/ 


three-year 
ase 
history’ 


4 
4 
4 
‘ 
be! 
. 
a 
* 
‘ 
‘ 
= 4 
te 
/) 
2 


in diabetes: 


to ensure control where diet alone has failed 
to replace or reduce insulin dosage 


to realize the full potential of oral therapy 


NESE 


brand of chlorpropamide 


economical once-a-day dosage 


available as 100 mg. and 250 mg. scored tablets 


Professional tnformation 


available to physicians on request. 


PFIZER LABORATORIES Division, Chas. Pfizer & Co.,inc. Brooklyn 6, New York Science for the world's well-being™ 


@ @ @ 


clears ringworm orally regardless of duration 
or previous resistance to treatment 


spares the patient—embarrassment of epilation and 
skulleaps, difficulty and ineffectiveness of topical 
medications, potential hazard of x-ray treatments 


$-425 


control the tension—treat the trauma 
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meprobamate with PATHILON® tridinexethy! chioride Lederie 


greater flexibility in the control of tension, hypermotility 
and excessive secretion in gastrointestinal dysfunctions 


PATHIBAMATE combines two highly effective and 
well-tolerated therapeutic agents: 

meprobamate (400 mg. or 200 mg.) widely accepted tran- 
quilizer and... 


PATHILON (25 mg.) — anticholinergic noted for its peripheral, 
atropine-like action, with few side effects. 


The clinical advantages of PATHIBAMATE have been confirmed 
by nearly two years’ experience in the treatment of duodenal 
ulcer: gastric ulcer: intestinal colic; spastic and irritable colon; 
ileitis; esophageal spasm: anxiety neurosis with gastrointes- 
tinal symptoms and gastric hypermotility. 


Two dosage strengths —-PATHIBAMATE-400 and PATHIBAMATE- 
200 facilitate individualization of treatment in respect to both 
the degree of tension and associated G.!|. sequelae. as well 
as the response of different patients to the component drugs. 


Supplied: PATHIBAMATE-400 - Each tablet (yellow, 2-scored) contains 
meprobamate, 400 mg.; PATHILON tridinexethy! chloride, 25 mg. 
PATHIBAMATE-200—Each tablet ‘yellow, coated) contains mep- 
robamate, 200 mg.: PATHILON tridihexethy! chioride, 25 mg. 

Administration and Dosage: paTHIBAMATE-400-1 tablet three times a day at mealtime 
and 2 tablets at bedtime. 
PATHIBAMATE-200—' or 2 tablets three times a day at mealtime 
and 2 tablets at bedtime. 
Adjust to patient response. 
Contraindications: giaucoma: pyloric obstruction, and obstruction of the urinary 
biadder neck. 


LEDERLE LABORATORIES. A Division of AMERICAN CYANAMID COMPANY. Pearl River. New York 
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edema 


more doctors are prescribing 


more patients are receiving the benefits 
more clinical evidence exists for 


in congestive failure 


| } 


“Chiorothiazide was given to 16 
patients for a total of 295 patient- 
treatment days. ‘“‘Chlorothiazide is 
a Safe, oral diuretic with a clinical 
effect equal to or greater than a 
parenteral mercurial. Harvey, S. D. 
and DeGraff, A. C.: N. Y. State J. 
Med., 59:1769, (May 1) 1959. 


in | 


“... Our program has been one of 
polypharmacy in which we attempt 
to deplete bedy sodium with chloro- 
thiazide. This drug 1s continued in- 
definitely as background medication 
for all antihypertensive drugs.” 
Moyer, J. H.: Am. J. Cardiology, 
3:199, (Feb.) 1959. 


in premenstraal edema 


| 


“Chlorotazide is an excellent agent 
for relief of swelling and breast sore 
ness associated with the premen 
Strual tension syndrome, since all 
patients {50} with these complaints 
were completely relieved. Keyes, 
J. W. and Berlacher, F. J.: JAMA, 
169 :109, Gian. 10) 1959. 


SUPPLIED 250 mg. and 500 mg. scored tablets DIURIL 
(chiorothiazide) in bottles of 100 and 1.990 
DIURIL is a trademark of Verckh & Co. ine 


Additiona! information th the ph, ian regvest 


DOSAGE: Edema—One or two 500 mg. tablets 
DIURIL once or twice a day. Hypertension— 
One 250 mg. tablet DIURIL twice a day to 
one 500 mg. tablet DIURIL three times a day. 
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(CHLOROTMIAZIDE) 


than for all other diuretic-antihypertensives combined! 


in edema of seme 


One hundred patients were treated with 
oral chiorothiazide. “In the presence of 
clinically detectabie edema, the agent was 
universally effective. “Chiorothiazide is 
at present the most effective ora! diuretic 
im pregnancy.” Landesman, R., Olistern, 
R. N. and Quinton, E. J.: N. Y. State J. 
Med., 59:66, (Jan. 1) 1959. 


in cirrhosis ascites 


i 


“All three of the patients with Laen- 
necs cirrhosis, ascites and edema 
had a favorable response, with a mean 
weight loss of 8 Ibs., during the five- 
day treatment period with a slight 
decrease in edema.” Castle, C. N., 
Conrad, J. K. and Hecht, H. H.: Arch. 


Int Med., 103:415, (March) 1959. 


a 


ar 

in 


“In a study of 10 patients with the 
nephrotic syndrome associated 
with various types of renal disease, 
orally administered chlorothiazide 
was a successful, and sometimes 
dramatic, diuretic agent.’ Burch, 
G. E. and White, M. A., Jr.: Arch. 
Int. Med., 103:369, (March) 1959. 


MERCK SHARP & DOHME 
Division of Merck & Co., Inc., Philadelpmia 1, Pa. 
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Proven 


in over five years of clinical use 
and more than 
750 published clinical studies 


Effective 


FOR RELIEF OF ANXIETY 
AND TENSION 


Safe 


two 400 mg. 
Supplied: 400 mg 


‘ 
(9o0e-mare 
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e simple dosage schedule produces rapid, 
rehable tranquilization without 
unpredictable excitation 


e no cumulative effects, thus no need for 
difficult dosage readjustments 


e does not produce ataxia, change in 
appetite or libido 


e does not produce depression, 
Parkinson-like symptoms, jaundice 
or agranulocytosis 


e does not impair mental efficiency or 
normal behavior 


Miltown 


meprobamoate (Wallace) 


Qi) WALLACE LABORATORIES / New Brunswick, N. J. 
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what lurks beyond the broad spectrum? 


Broad spectrum antibiotics provide the best means 
of combating pathogenic organisms which range all 
the way from large protozoa through gram-negative 
and gram-positive bacteria to certain viruses at the 
far end of the spectrum. 

But beyond the spectrum lurk pathogenic fungi. It 
is increasingly apparent that fungal superinfections 
may occur during or after a course of broad spec- 
trum antibiotics.’ Long term debilitating diseases, 
diabetes, pregnancy, corticosteroid therapy, high or 
prolonged antibiotic dosage, and other causes may 
predispose to fungal superinfections.}*-4 
Mysteclin-V controls infection and prevents super- 
infection. It makes a telling assault on bacterial 
infections and, in addition, prevents monilial over- 
growth.2“* Mysteclin-V is a combination of tetra- 
cycline phosphate complex for reliable control of 
most infections encountered in daily practice, and 
Mycostatin, the safe antifungal antibiotic. When you 
prescribe Mysteclin-V, you provide “broad spectrum 
therapy” plus extra protection that extends beyond 
the spectrum of ordinary antibiotics. 


ER, “MYCOSTATIN' AND ‘FUNGIZONE’E APE SQUIBS TRADEMARKS, 


In pediatrics: Mysteclin-F for Aqueous Drops and 
Mysteclin-F for Syrup are phosphate-potentiated 
tetracycline combined with the new antifungal anti- 
biotic, Fungizone (amphotericin B). They provide 
good-tasting, fruit-flavored aqueous liquids for your 
pediatric patients. 

Supplied: Mysteclin-V Capsules (250 mg./250,000 u.); Half- 
strength Capsules (125 mg./125,000 u.); Mysteclin-F for 
Syrup (125 mg./25 mg. per 5 cce.);for Aqueous Drops (100 
mg./20 mg. per cc.) 

References: 1. Dowling, H. F.: Postgrad. Med. 22:594 (June) 1958. 2. 
Gimble, A. 1.; Shea, J. G., and Katz, S.: Antibiotics Annual 1955-1956 
New York, Medical Encyclopedia Inc., 1956, p. 676. 3. Long, P. H., in 
Kneeland, Y., Jr., and Wortis, S. B.: Bull. New York Acad. Med. 23:552 
(Aug.) 1957. 4. Rein, C. R.; Lewis, L. A., and Dick, L. A.: Antibiotic Med. 
& Clin. Ther. 4:771 (Dec.) 1957. 5. Stone, M. L., and Mersheimer, W. L.: 
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anxiety is costly to the heart...” 


“Tn at least 80 per cent of the patients seen by the cardiologist, anxiety prolongs and intensifies the physical 
disorder. For ambulatory patients, meprobamate is believed most suitable of the ataractic agents {to control 
anxvety|.’”* 


The efficacy and wide safety margin of EQUANIL (meprobamate, Wyeth) is attested to by hundreds of 
published clinical studies. EQUANIL is predictable in its effects; pharmacologic actions are not diffuse. 
EQUANIL is well tolerated. Effects are not cumulative even on prolonged use. Side-reactions are re- 
markably few and mild. 
Although rare, allergic reactions may occur; excessive dosage tO 
should be avoided in all patients. For further information on 
prescribing and administering EQUANIL see descriptive litera- 
ture, available on request. 
Wyeth Laboratories Philadelphia 1, Pa. 

A Century 
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from carcinomatosis 


Even in the most severe emetic attacks to which cancer 
patients are subject. Tigan provides effective control— 
therapeutic or prophylactic. To patients undergoing 
RADIATION for multiple metastases and metastatic lesions, 
*...Tigan was truly a godsend, enabling them to con- 
tinue treatment and obtain relief...not obtainable in any 
other non-surgical way.”' Of 63 patients in terminal 
stages of cancer. 57 were completely or partially relieved 
of nausea/vomiting due to radiation.? Where CHEMO- 
THERAPEUTIC AGENTS had previously caused both 
nausea and vomiting. Tigan permitted large doses of 
therapy to be given “... without the associated nausea 
and vomiting that we had seen before.” And in nausea 
and vomiting due to UNDERLYING NEOPLASTIC DISEASE, 
Tigan produced a good-to-excellent response in 58 per 
cent and a fair response in 21 per cent.*4 

In addition to the effectiveness required in challenging 
conditions, Tigan provides the safety which assumes 
special significance in everyday situations. Tigan shares 
the superior antiemetic potency (and mechanisms of 
action’) of the phenothiazines without entailing any of 
their risks or, for that matter, any of the side effects 
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car sickness 


safely controls the entire range 


of emetic situations without 


without phenothiazine risks 


of the antihistamines.*? No sedation or other side effects 
were observed in TRAVEL SICKNESS patients. who were 
quickly and efficiently relieved by Tigan."® Nor was any 
drowsiness or other untoward reaction seen in 16 PREG- 
NANT women, 15 of whom became asymptomatic on 
Tigan. while other antiemetic medication had failed or 
caused drowsiness in several.!” In GASTROINTESTINAL 
vomiting, where results were “good” in 86 per cent and 
“fair” in 14 per cent, Tigan was “well tolerated” by all." 
TIGAN (COMPARED TO PLACEBO) IN SEASICKNESS 


~ 


Number of 
Medication Patients Improved Unimproved 
Tigan, given initially 142 133 ) 
Placebo, given initially 74 7 67 


Tigan, given after 
failure of placebo 65 61 4 


NO SPECIAL PRECAUTIONS OR CONTRAINDICATIONS — Patients 
on Tigan may drive an automobile or operate other mechan- 
ical equipment without the hazard of drowsiness: and carry 
on household activities without lethargy or sleepiness. 


antihistamine side effects and 


Available: TIGAN CapsuLES—100 mg, blue and 
white; TIGAN AMPULS—2 ce (100 mg/ce); TIGAN 
SUPPOSITORIES — 200 mg. 

For dosage instructions, consult product liter- 
ature available on request. 
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Editorial 
Biosynthesis and Pyrophosphate 


NUMBER Of years ago I undertook a share of the responsibility in the composition of a textbook en- 
A titled ‘‘ Principles of Biochemistry” [7]. After we had struggled manfully to produce a manuscript 
which, it was hoped, would live up to this presumptuous title, we were disappointed to find that, 
whereas a useful collection of facts about biochemistry had been assembled between two covers, the 
volume was rather shy on principles. The fault, we believed lay not entirely in ourselves, but rather in 
the subject matter. Biochemistry is a young science, its substance is largely descriptive, and its research 
is still largely the collection of factual information. Thus far, relatively few general principles have 
evolved. 

Yet the scientist must always seek, out of the welter of accumulated facts, generalizations and un- 
derlying principles which will add to true understanding and may even be of predictive value in previ- 
ously unexplored areas. In the corridors, conference rooms and cafeterias of medical research insti- 
tutes, where scientific generalizations usually evolve, we are hearing more and more about such a 
principle which is presently in the state of germination, and which it shall be our purpose to explore at 
this time. 

The animal organism is continuously called upon to synthesize complex molecules which are 
essential for its survival, growth and reproduction. Failure in these synthetic processes is not 
to be tolerated if the individual and the species are to endure. Included among the compounds in 
question are the macromolecules of deoxyribonucleic acid, protein, polysaccharide and lipid, as well 
as a variety of important cofactors involved in essential enzyme-catalyzed reactions. In many of these 
synthetic sequences occurring in the cells of the body, at one or another stage a reaction takes place 
wherein inorganic pyrophosphate is eliminated. Pyrophosphoric acid is an anhydro-dimer of ortho- 
phosphoric acid, and in dilute aqueous solution is irreversibly and exergonically hydrolyzed to 
orthophosphate: 


O O O 


HO—P—O—P—OH + H.O > 2 HO—P—OH 
| 


| | 
O O O 


H H H 
Pyrophosphoric acid Orthophosphoric acid 


In the presence of the widely distributed enzyme, inorganic pyrophosphatase, of animal tissues, 
this reaction proceeds with such rapidity that pyrophosphate disappears almost as promptly as it is 
formed. By virtue of this rapid enzyme-catalyzed hydrolysis of pyrophosphate, any reaction wherein 
pyrophosphate is a product, regardless of the thermodynamics of the reaction whereby it is formed, is 
rendered effectively irreversible. 
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Many examples may be cited wherein pyrophosphate elimination is a characteristic of a step in 
an important synthesis. In the course of syntheses of cofactors, such examples include the following 
reactions: 

Nicotinic acid + 5-phosphoribosyl pyrophosphate — nicotinic mononucleotide + pyrophosphate 
Nicotinic mononucleotide + ATP* — desamino-DPN + pyrophosphate 

Nicotinamide mononucleotide + ATP — DPN + pyrophosphate 

Flavin mononucleotide + ATP — flavin adenine dinucleotide + pyrophosphate 

Pantoic acid + 9-alanine + ATP — pantothenate + AMP + pyrophosphate (in E. coli) 
4’-Phosphopantothenate + cysteine + ATP — 4’-phosphopantothenylcysteine + AMP + pyrophosphate 
4’-Phosphopantotheine + ATP -— dephospho-coenzyme A + pyrophosphate 


The reaction which initiates purine biosynthesis: 
5-Phosphoribosyl pyrophosphate + glutamine — 5-phosphoribosylamine + glutamic acid + pyrophosphate 
belongs to this category, as do the reactions whereby free purines are converted into the corre- 
sponding nucleotides, e.g.: 
Adenine + 5-phosphoribosyl pyrophosphate — adenylic acid + pyrophosphate 


Before a fatty acid may enter into either synthetic or degradative pathways, before it may be 
esterified to glycerol, it must be activated, transformed into its coenzyme A derivative, and this im- 
portant reaction proceeds according to the equation: 


Fatty acid + coenzyme A + ATP — fatty acyl-coenzyme A + AMP + pyrophosphate 
The active donor of methy! groups in transmethylation reactions, S-adenosyImethionine, arises by 
the reaction: 
Methionine + ATP — S-adenosylmethionine + orthophosphate + pyrophosphate 
Prior to biological sulfation, sulfate must be activated by the reaction: 
Inorganic sulphate + ATP — adenosine-5’phosphosulphate + pyrophosphat 
Choline, prior to its incorporation into lecithin, is similarly activated, in two successive steps: 


Choline + ATP — choline phosphate + ADP 
Choline phosphate + cytidine triphosphate — cytidine diphosphate choline +- pyrophosphate 


Of particular note are some of the reactions by which the large molecules, characteristic of 
biological systems, are put together in the cell. The microbial biosynthesis of the all-important de- 
oxyribonucleic acids has recently been shown by Kornberg et al. {2} to proceed from the deoxyribo- 
nucleoside triphosphates, 1 mole of pyrophosphate being eliminated for each mononucleotide incor- 
porated. The course of this reaction may be represented as follows: 


polynucleotide 
} deoxyribose triphosphate — polydeoxyribonucleotide + pyrophosphate 
primer 


Purine or 
Pyrimidine 


Analogously, the synthesis of glycogen, and probably of most other glycosides and _ polysac- 
charides, seems to require activation of the monosaccharide unit by steps which eliminate pyrophos- 
phate. Thus, according to Leloir and his co-workers [.3|, among these steps is the reaction: 


Glucose 1-phosphate + UTP — UDP-glycose + pyrophosphate 


It is uridine diphosphate glucose which next reacts with a polysaccharide primer to establish 
additional a-1,4’ glucosidic bonds with the elimination of uridine diphosphate. 


* The following abbreviations have been used: ATP, adenosine triphosphate; ADP, adenosine diphosphate; AMP, 
adenosine monophosphate; RNA, ribonucleic acid; UTP, uridine triphosphate; UDP, uridine diphosphate; DPN, 
diphosphopyridine nucleotide. 
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The activation of amino acids prior to their entry into the polypeptide chains of proteins has 
been formulated by Hoagland and his collaborators [4] as: 


Amino acid + ATP + soluble RNA — soluble RNA-amino acid + AMP + pyrophosphate 


The foregoing list of discrete observations could undoubtedly be extended and the discovery of 
additional examples must be anticipated in the years to come. In each case cited, the elimination of 
pyrophosphate appears to be intrinsic to the ultimate establishment of a new bond. In many of these 
cases the ultimate product is of obvious importance as a genetic factor, an enzyme or otherwise essen- 
tial protein, or as a cofactor. 

The elimination of pyrophosphate, and its subsequent wasteful hydrolysis by water in the pres- 
ence of pyrophosphatase, would appear to be an energetically costly process. Analysis of a typical 
case reveals that two high energy phosphate bonds are expended rather than one, for the generation 
of a new linkage. The contrast between the current view and that previously held is well exemplified 
in the case of glycogenesis. The steps formerly supposed to account for this process were: 


(1) Glucose + ATP — glucose 6-phosphate + ADP 
(2) Glucose 6-phosphate <> glucose 1-phosphate 
polysaccharide 
(3) Glucose 1-phosphate = = polysaccharide + orthophosphate 
primer 
Sum: Glucose + ATP - polysaccharide + orthophosphate + ADP 


Each of these reactions runs smoothly in the test tube but there has been considerable dissatisfaction 
with this formulation among biochemists. The last of these three steps is readily reversible and, at the 
concentrations of orthophosphate and glucose 1-phosphate believed to exist intracellularly [3], the 
equilibrium lies far to the left, favoring lysis rather than synthesis. It has been difficult to explain the 
energetics of the glycogenesis which has been observed to occur in tissues. The current formulation 
largely resolves these difficulties. According to this scheme, after the same first two steps already cited, 
the following reactions ensue: 


Glucose 1-phosphate + UTP UDP-glucose + pyrophosphate 
polysaccharide | 
(4°) ‘UDP-glucose ~ polysaccharide + UDP 
primer 
(5°) Pyrophosphate — 2 orthophosphate 
UDP + ATP — UTP + ADP. 


The sum of reactions 1, 2, 3’, 4’, 5’ and 6’ is given by the equation: 
Sum: Glucose + 2 ATP — polysaccharide + 2 orthophosphate + 2 ADP 


Two high energy phosphate bonds may appear to be an excessive price to pay for the establish- 
ment of a single glycosidic bond. Certainly the over-all process is not as efficient, energetically, as one 
might have hoped. The fact remains that one high energy bond, by steps known to occur, proved 
insufficient to achieve the required end. If our present understanding of the process is correct, the 
reverse of reaction 3 is the major pathway for the rupture of a-1,4’ bonds in glycogenolysis, whereas it 
is by reactions 3’ and 4’ that such bonds are established in glycogenesis. 

One generalization which may be drawn from this example, which appears to obtain for fatty 
acids and proteins as well as for glycogen, is that the major route of biosynthesis is distinct from and 
not merely the reversai of the major route of degradation. More interesting is the general principle 
which is supported by all the data herein presented. The statement of this principle, although con- 
fessedly teleologically tainted, may nonetheless have merit. Whenever the product of a reaction is of 
sufficient importance to the organism, the organism is somehow willing and able to invest sufficient 
energy into that reaction to insure that it proceeds at adequate velocity and in the proper direction. 
In a growing number of instances evidence has been presented to indicate that a fairly general device 
employed by the organism to guarantee irreversibility to such a process is so to arrange matters as to 
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eliminate pyrophosphate at one or another step. The irreversible, enzyme-catalyzed hydrolysis of 
the pyrophosphate thus formed assures that the process as a whole cannot revert. The price paid 
in energy for such synthesized products may, at first blush, appear to be high but when the reaction 
products are completely indispensable to the survival of the organism or of the species, as diphospho- 
pyridine nucleotide and deoxyribonucleic acid are, perhaps no price is too high to pay. 


* *x 


It is difficult, in the present instance, to ascribe unique paternity to the ideas here expressed. 
Doubtless these ideas, in whole or in part, have occurred to many investigators. I would like to express 
my particular indebtedness to Dr. Arthur Kornberg, from whose experimental results and ideas the 


thoughts here presented largely stem. 
DeWrrr Strerren, Jr., M.p., PH.D. 
National Institute of Arthntis and Metabolic Diseases 
National Institutes of Health 
Bethesda, Maryland 
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Five-Year Survival 


Owen W. Bearp, mM.p, R. Hipp, m.p., Morron Rosins, M.s., 
James S. Taytor, M.D., RicHARD V. EBERT, M.D. 
and LANNG G. BERAN, A.B. 
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mis study of patients with an initial attack 
‘Dat myocardial infarction was undertaken: 
(1) to determine whether their demographic 
characteristics and medical history, or the 
clinical and laboratory findings during the early 
part of the illness, can serve as guides to progno- 
sis; (2) to determine the incidence of major 
complications and to assess their effect on 
prognosis; (3) to evaluate the incidence of 
thromboembolic complications in a large group 
of patients receiving anticoagulant therapy; and 
(4) to study the pattern of their survival experi- 
“ence over a five-year period. 
atients treated in Veterans Administration 
Hospitals offer certain distinct advantages for 
this type of study. A large number of complete 
clinical and autopsy records on patients treated 
during the years 1950 to 1952 was available. The 
five-year survival rate of the patients selected 
for study could be readily and completely 
ascertained, 
SELECTION OF STUDY CASES 
Cases were selected at random from 50 per cent of 
all male patients discharged with the diagnosis of 
coronary artery disease from thirty-three large teach- 
ing Veterans Administration Hospitals during the 
years 1950 to 1952. All the clinical records for patients 
under fifty years of age in this group were reviewed. A 
stratified sample of records of patients over fifty years 
of age was taken. 
Only those patients admitted to a Veterans 
Administration Hospital within ninety-six hours after 
the onset of their first myocardial infarction were 


selected. The history, electrocardiograms and labora- 
tory data were used to select patients with recent 
myocardial infarction. If the electrocardiogram was 
diagnostic of a recent infarction, the case was included 
in the study. If the electrocardiogram was not 
pathognomonic, the clinical picture together with 
such evidences of myocardial necrosis as fever, ele- — 
vated erythrocyte sedimentation rate, leukocytosis 
and serial electrocardiographic changes were used in 
making the selection. The clinical history, electro- 
cardiograms and records of previous admissions to 
Veterans Administration Hospitals were used to 
exclude patients who had evidence of a previous 
myocardial infarction. A case was excluded if pro- 
longed chest pain suggestive of myocardial infarction 
had occurred more than one month prior to admission 
to the hospital. Autopsy findings were not used in 
making the selection. 

The clinical records of 3,086 patients were reviewed. 
Of these 2,455 were excluded for the following reasons: 
875 were not hospitalized for a myocardial infarction; 
866 had evidence of a previous infarction; 569 were 
not admitted to a Veterans Administration Hospital 
within ninety-six hours after onset; 68 patients did not 
show confirmatory electrocardiographic findings of a 
recent initial infarction; 55 did not have an electro- 
cardiogram available for review; 21 had a recorded 
history of prolonged anterior chest pain which oc- 
curred more than one month prior to admission to the 
hospital; and one had a grossly incomplete record. 

Only 631 patients were accepted as having been 
treated for their first myocardial infarction and meet- 
ing the other criteria for inclusion in the study. These 
were further subdivided into three groups on the basis 
of electrocardiographic findings: (1) transmural, 512 
cases or 81 per cent; (2) intramural, 96 cases or 15 per 


* From the Departments of Medicine, Veterans Administration Hospital and University of Arkansas Medical Center, 
Little Rock, Arkansas, and the Reports and Statistics Service of the Veterans Administration, Washington, D. C. 
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IMMEDIATE MORTALITY RATES AND FIVE-YEAR MORTALITY RATES AMONG RECOVERED PATIENTS 


Immediate Fatality Rate* | 


Age (yr.) 
Patients 

(no, } 

(503) 

SO... | 183 
50 and over. . 320 
30-39 .. 72 
40-49..... 107 
50-59...... | 208 
Q and over..... 25 


Five-Year Mortality Rate 
Among Recovered Patients t 


Deaths Patients Deaths 
Rate /100 | Rate, 100 
(no, ino.) 
7G) (15) (42/7 133 41) 
20) 11 163 2? 
4 
7 10 65 12 18 
13 2 94 23 24 
Ib 13 1? 65 
21 24 fot» 25 48 
| 46 16 7 44 


Nore: In this and the following tables, figures in parentheses represent total number of patients, or rates in that 


particular sample. 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 


onset of initial myocardial infarction. 


+ Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 
t Rate not shown because number of patients observed was not large enough to provide a valid death rate. 


cent; and (3) permanent bundle branch block, 25 
cases or 4 per cent of the total acceptable study group. 

This paper is concerned with the group of patients 
who had transmural infarction. Patients with intra- 
mural or bundle branch block will be analyzed in a 
separate paper. Patients were included as having a 
recent transmural infarction only when the electro- 
cardiogram showed the development of definitely 
abnormal Q waves. Nine of the 512 patients were 
eliminated, leaving 503 for analysis. These nine were 
excluded because they had been in the hospital for a 
month or more at the time of onset of their myocardial 
infarction, because of other serious chronic illness 
which could have influenced the immediate and long 
term prognosis. 


DESCRIPTION OF STUDY CASES 


Age. It was considered important to evaluate 
prognosis in all age groups. In order to obtain a signif- 
icant number of young patients, a disproportionately 
large sample of patients under fifty years of age was 
selected. The age distribution of the 503 patients with 
initial transmural myocardial infarction, therefore, is 
not typical of the patients with initial myocardial 
infarction treated during the period from 1950 to 1952 
in the Veterans Administration Hospital system. 

Of the 503 patients studied, 183 or 36 per cent, 
were under fifty years of age, 320 were fifty years or 
oider. The median age was fifty-three years. Only 
twenty-five patients were over the age of seventy. 


Sex and Race. <All the patients were men, All but 
fifteen of the patients were white. 

Month of Onset. An increased incidence of myo- 
cardial infarction was not found in any month or 
season. 

Geographical Distribution. ‘The patients in this study 
resided in thirty-four states and except for a dis- 
proporuonate number of California residents were 
distributed geographically in approximately the same 
proportion as the total veterans treated in the Veter- 
ans Administration Hospital system. Because three of 
the thirty-three selected hospitals were large hospitals 
in California, 103 of the 503 cases were residents of 
that state. 

Anticoagulant Therapy. Of the 503 patients studied, 
418 or 83 per cent received some form of anticoagulant 
therapy. More than half (226) of the group treated 
received Dicumarol® and heparin; 185 were treated 
with Dicumarol alone; and seven received only 
heparin. In the patients receiving Dicumarol, an 
attempt was made by the physician to maintain the 
prothrombin times at the usual acceptable therapeutic 
levels. Considerable variation in the prothrombin 
times was observed. 


FIVE-YEAR SURVIVAL 
Through the integrated records system of the 
Veterans Administration it was possible to 
determine the survival of all patients included 
in this study without direct communication with 
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IMMEDIATE FATALITY RATES WITHIN 
Bs TWO MONTHS AFTER ONSET 


UNDER 40 40-49 50-59 60-69 704 OVER 
AGE GROUP 
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FIVE YEAR MORTALITY RATES AMONG 
<2 RECOVERED PATIENTS 


45- 


35- 


UNDER 40 40-49 50-59 60-69 708 OVER 
AGE GROUP 


Fic. 1. Immediate fatality rates within two months after onset, and five-year mortality rates 


among recovered patients. 


the veteran or his family. The deaths during the 
first two months following onset of acute myo- 
cardial infarction are referred to as “immediate 
latalities.”” Those patients who did not die dur- 
ing the first two months are referred to as 
“survivors” or “recovered patients.” 

Ot the 503 patients studied, seventy-six died 
during the initial two-month period, giving an 
immediate fatality rate of 15 per cent. Of the 427 
recovered patients 133 or 31 per cent are known 
to have died before the fifth anniversary of their 
initial myocardial infarction. This ratio is re- 
ferred to as the five-year mortality rate among 
recovered patients. 

Table 1 and Figure 1 show the relationship 
between age and fatality rate. Both the im- 
mediate fatality rate and the five-vear mortality 
rate of recovered patients increase markedly with 
advancing age of the patient. For this reason and 
because the age distribution of the patients 
studied was determined by selection, comparison 
of the mortality experience of the group studied 
with other reported studies should be on an age- 
specific basis. 

The immediate fatality rate is approximately 
the same for each decade below sixty, at which 
point there is a sharp increase. The five-year 
mortality rate of recovered patients increases 
progressively in each decade, the most marked 
increase occurring between the fifth and sixth 
decade. (Fig. 1.) 
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The survival curve (Fig. 2) shows the differ- 
ence in five-vear survival between patients under 
and over fifty years of age. The flatness of each 
survival curve after six months indicates that in 
patients who survive the first six months after 
onset of attack the change in mortality rate over 
the next four and a half years is slight. This fact 
is more clearly demonstrated by the data shown 
in Table u and Figure 3 which describe the 
relative annual mortality rates observed during 
specific time periods after onset. The variability 
in the estimated relative annual mortality rates 
for patients under fifty vears of age is greater, 
possibly because of the small number of deaths 
in this group. The mortality rate stabilized at 
about 4 per cent per annum for patients under 
fifty years of age who survived to the first an- 
niversary of their attack. The annual mortality 
rate of patients over fifty years of age stabilized 
at about 9 per cent per annum for those who 
survived to the beginning of the seventh month 
after onset of their illness. 

These findings become more meaningful when 
compared with the expected mortality of the 
general male population of the same age group. 
Based on the 1953 life tables for the white male 
population of the United States, comparisons 
are presented in Table 1m of the expected annual 
mortality rates and the observed average annual 
mortality rates among the 427 recovered patients. 
The difference between the expected and ob- 
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%o 
SURVIVING SURVIVING 
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UNDER 50 YEARS (/83 PATIENTS) 
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UNDER 50 YEARS 


MONTHS AFTER ONSET 


Fic. 2. Survival curve by age of patient. 
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OF AGE 
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FIRST ANDO SECOND MONTH 


\ 5O YEARS OF AGE 
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TABLE U 
PROBABILITY OF DYING DURING STATED INTERVALS 
FOLLOWING INITIAL MYOCARDIAL INFARCTION FOR 
PATIENTS, UNDER AND OVER FIFTY YEARS 


OF AGE 
| | | 
| | | Estimated 
| No. of ; | Relative Annual 
; Patients | No. of Observed Mortality Rates 
Period of Observed Patients | Probability | Based upon 
Observation | at _ Dying of Dying Mortality 
Following Beginning | During | During Observed 
Onset | of Interval Interval During Stated 
interval (d’x) (qx) | 
(I’x) (100 qx/annum) 
Under 50 Years of Age 
Days | | | | 
0-7 183 0601 312.5* 
15-28 | 170 | 059 15.3f 
29-61 169 6 0355 39.33 
Months | 
3-4 4 0245 7.4§ 
7 0440 | g 
Years 
2 152 | 5 0329 3.3¢ 
3 147 19 0680 
4 137 5 365 36¢ 
5 132 | 5 0379 3.8¢ 
50 Years of Age and Over 
Days | | 
0.7 320 27 OR44 438 .9* 
8-14 | 14 0478 248 .6* 
15-28 | 279 9 .0323 84 OF 
29-6} 270 6 | Gaza 24.63 
Months | 
3-6 | 0455 | 13.7§ 
7-12 252 | 0476 | 9.5] 
Years | 
2 240 0875 8 
3 219 | 19 a.7¢ 
4 200 20 1000 | 10. 0€ 
5 | 180 13 0722 7.2¢ 


* 100 qx 


52; 1100 qx X 26; 3100 qx X 11.06; § 100 qx X 3; 
100 qx X 2;91 


00 qx. 


served annual mortality rates is the excess 
mortality rate per annum. [his excess or addi- 
tional mortality risk presumably reflects the 
increased susceptibility of recovered patients 
either to recurrent fatal coronary attacks or to 
other diseases which result in premature death. 
For recovered patients the excess mortality is 
found to vary from 3.4 per cent per annum for 
patients thirty to thirty-nine years of age, to 5.2 
per cent per annum for patients fifty to fifty-nine 
years of age. 


PROGNOSTIC IMPLICATIONS OF CERTAIN FEATURES 
IN PAST HISTORY 


Tables 1v and v compare the immediate 
fatality rates and five-year mortality rates for 
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TABLE 
AVERAGE EXCESS ANNUAL MORTALITY RATES AMONG 
RECOVERED PATIENTS DURING FIVE-YEAR PERIOD 
FOLLOWING INITIAL MYOCARDIAL INFARCTION 
BY AGE GROUP * 


Observed Expected Average 
Average Average Excess 
Annual Annual Annual 
Age | Mortality Mortality Mortality 
Group | Rate per 100 | Rate per 100 Rate per 100 
Recovered Recovered Recovered 
Patients Patients} Patients 
30-39 | 3.7 0.3 3.4 
40-49 4.9 0.7 4.2 
50-59 1.9 
60-69 7.6 4.3 


* Among 427 male veterans who survived for two 
months after treatment of an initial transmural myo- 
cardial infarction in selected Veterans Administration 
Hospitals during 1950-1952. 

t Five-year mortality experience of patients who sur- 
vived for two months following onset of their initial 
myocardial infarction. These annual rates are one-fifth of 
the five-year mortality rates shown in Table 1. 

t The rates shown were calculated from the 1953 life 
table for white males in the continental United States. 
The average annual probability of dying during a five- 
year period was calculated on the assumption that 1953 
age-specific death rates prevailed. These calculated 
rates were then ‘“‘adjusted”’ on the basis of the age 
distribution of the 427 “‘recovered”’ patients in the study. 


recovered patients, subdivided according to the 
presence or absence of certain factors described 
in the medical history. Age adjusted mortality 
rates [7] are given for comparison purposes be- 
cause mortality differentials between patients 
having certain characteristics may be entirely 
or partially due to differences in the age com- 
position of the patients being compared. 

Onset. In 48 per cent of patients the onset 
of myocardial infarction occurred during the 
night hours, in 52 per cent during the day. The 
hour of the day in which the patient had the 
onset of myocardial infarction (Table rv) did 
not influence the immediate fatality rate or the 
five-year mortality rate of recovered patients. 

The majority (62 per cent) of the patients 
studied were admitted to a Veterans Administra- 
tion Hospital within twenty-four hours after the 
onset of their infarction; only 9 per cent were 
admitted between seventy-three and ninety-six 
hours after onset. The interval between onset 
and admission to a Veterans Administration 
Hospital had no significant effect on prognosis. 
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TABLE IV 
PROGNOSTIC IMPLICATIONS OF HOUR OF ONSET, INTERVAL BETWEEN ONSET AND ADMISSION TO 
VETERANS ADMINISTRATION HOSPITAL, AND MARITAL STATUS 


Data 
Patients 
(no. ) 
(503) 
liour of onset 
6 A.M.—6 P.M. (day)... 
6 P.M.—6 A.M. (night). 24 
Unknown..... 
Interval from onset to admission to Veterans 
5 Administration Hospital. . 
In hospital. ..... 14 
Less than 24 hours. . Fie 311 
25-48 hours..... 87 
49~—72 hours... .. 44 
73-96 hours...... 47 
Marital status 
Single... . 59 
Married... .. 393 
Widowed, divorced or separated....... 51 


Immediate Fatality Rate * 


Five-Year Mortality Rate 
Among Recovered Patients tf 


Age 


Age serv 
( bse ry ed Adjusted 


Patients 


Observed Adiuseed 

Rate /100 Rate/100 | (8?) Rate /100 | Rate /100 
(15) (15) (427) (31) (31) 
17 | 17 216 29 29 
14 | 14 208 34 34 

| 3 | | 
36 28 | 9 56 50 
15 15 | 264 31 | 32 
16 | 16 | 73 30 | 30 
14 15 38 29 29 
9 | 9 43 28 28 

24 22 | 45 38 3 39 
14 14 339 29 29 


16 14 43 40 36 


onset of initial myocardial infarction. 


Hypertension. Patients with a_ history of 
hypertension had an immediate mortality rate 
of 21 per cent as compared with 12 per cent for 
those without a history of hypertension. The 
recovered patients in the hypertensive group 
also had a higher five-year mortality rate (44 per 
cent) than the non-hypertensive group (29 per 
cent). Age adjustment did not significantly 
change the relative mortality rates of the two 
groups. (Table v.) 


Angina Pectoris. Table v shows the relation of 
a history of angina to the immediate and five- 
vear mortality rates. Patients with angina 
of less than one month’s duration had, for the 
most part, premonitory pain occurring a few 
hours or days before the onset of myocardial 
infarction. The difference between the mortality 
rates for this group and the group without a his- 
tory of angina is not statistically significant. 
Patients with a definite history of angina of more 
than one month’s duration had a higher im- 
mediate mortality rate and a higher five-year 
mortality rate of recovered patients than those 
without angina. 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 


} Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 


PROGNOSTIC IMPLICATIONS OF CERTAIN FACTORS 
OBSERVED DURING THE ACUTE ILLNESS 


Shock During the First Week. Shock was de- 
fined in this study as systolic blood pressure 
recorded below 90 mm. Hg. There were sixty- 
five patients who were in shock during the first 
week following onset; 40 per cent of these pa- 
tients died within two months. The difference 
in the observed five-year mortality rate of 
recovered patients with and without shock was 
not statistically significant. (Table v1.) 

Congestive Failure. From examination of the 
records it was difficult in many cases to deter- 
mine with any degree of certainty when conges- 
tive heart failure was present. The assumption 
was made that the administration of digitalis 
was evidence of the presence of cardiac failure. 
Fighty-eight of the patients studied received 
digitalis during their acute illness. (Table v1.) 
The immediate mortality rate for this group was 
about three times as high (34 per cent) as that 
of the group of 415 patients who did not receive 
digitalis. Similarly, it was found that the fifty- 
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‘TABLE V 


PROGNOSTIC IMPLICATIONS OF HISTORY 


OF HYPERTENSION AND HISTORY OF ANGINA PECTORIS 


Immediate Fatality Kate * 


Five-Year Mortality Rate 
Among Recovered Patients ft 


Age | Age 
| Adjusted | Patients | | Adjusted 
| Rate /100 | Rate/100 

| 

as) | (15) (427) | (31) (31) 

12 12 305 29 29 

24 24 26 

1 12 132 21 20 

15 16 60 45 46 

21 | 20 4 47 | 44 

21 19 27 

100 : 

13 14 154 


Patients | 
(no.) 
(503) 
History of hypertension 
Unknown history........ | 59 
History of angina pectoris 
Yes 
Less than 1 month....... 149 
5 years and over..... | 34 
Unknown duration. . | 3 
Unknown history........ 25 


| 


20 18 20 40 38 
‘ 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 


onset of initial myocardial infarction. 


t Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 
~} No adjustment for age because of small number of cases. 


eight recovered patients who received digitalis 
had a five-year mortality rate of 57 per cent as 
compared with a rate of 27 per cent for the 369 
recovered patients who did not receive digitalis 
during their initial hospitalization. 

In twenty-one patients signs and symptoms of 
acute pulmonary edema developed: these pa- 
tients had an immediate mortality rate of 70 per 
cent. The number in this group is too small to 
warrant more detailed analysis. 

Thromboembolic Complications. ‘Twenty of the 
503 patients studied, or 4 per cent, had thrombo- 
embolic complications while under hospital 
care for their initial infarction. In addition, two 
patients had a second infarction and six patients 
exhibited evidence of extension of their infarcts 
while in the hospital. 

Seven (35 per cent) of the twenty patients who 
had thromboembolic complications died during 
the first two months after onset of their initial 
myocardial infarctions as compared with an 
immediate mortality rate of 14 per cent observed 
for the 483 patients studied who did not suffer a 
thromboembolic complication. (Table v1.) 

Hemorrhagic Complications. ‘Twenty-four pa- 
tients had minor hemorrhage. Although five of 
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these patients died, hemorrhage did not appear 
to be a contributing factor to these deaths. Ten 
patients showed only microscopic hematuria and 
four patients had gross hematuria. There were 
six patients with minor amounts of hemoptysis 
associated with such complications as pneumonia 
(two), severe congestive heart failure (three), 
and pulmonary infarction (one). Four other 
patients had minor amounts of bleeding from 
local sources such as hemorrhoids or gingivitis. 

Ten patients had major hemorrhage from the 
gastrointestinal tract. Three of these patients 
died during the period in the hospital. Two pa- 
tients had fully recovered from the hemorrhage 
at the time of death which occurred five and 
sixteen days later. Hemorrhage appeared to be a 
contributing factor in the death of the third 
patient. This patient was in shock on admission 
and remained in a critical condition throughout 
his course. Hematemesis was first noted on the 
fourth hospital day, death occurred three days 
later. Autopsy showed superficial ulceration of 
the esophagus and approximately 300 ml. of 
black, tarry liquid in the stomach. 

High, Prolonged Fever. Patients were con- 
sidered to have high, prolonged fever if they had 
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TABLE VI 
PROGNOSTIC IMPLICATIONS OF SHOCK, PRESENCE OF THROMBOEMBOLIC COMPLICATIONS, AND 
TREATMENT WITH DIGITALIS DURING ACUTE ILLNESS 


Five-Year Mortality Rate 


. * 
Immediate Fatality Rate Among Recovered Patients 


Patients Observed \ Patients Observed | Age 
(no. ) Rate /100 Rate/100 | (22? Rate /100 Rate /100 
(503) (15) (15) | (427) (31) | (31) 
Shock during first weekTI following onset of ae | | | 
myocardial infarction | | 
438 11 | 12 388 | 30 | 30 
Presence of thromboembolic complications | | | 
With complications...... : (20) (35) (31) | (13) | (31) | § 
Emboli..... 12 58 | § | | 
Cerebral vascular accident 6 | 67 
Without complications. . . | (483) (14) | (14) | (414) | (31) | (31) 
Digitalis | | 
Treated with digitalis... .. (88) (34) (31) (58) (57) (54) 
Not treated with digitalis....... | (415) (11) (11) (369) (27) | (27) 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 
onset of initial myocardial infarction. 

t Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 

t Systolic blood pressure below 90 mm. Hg. 

§ No adjustment for age because of small number of cases. 


TABLE VI 
PROGNOSTIC IMPLICATIONS OF PROLONGED HIGH FEVER AND LEUKOCYTOSIS DURING ACUTE ILLNESS 


Five-Year Mortality Kate 


* 
Immediate Fatality Rate Among Recovered Patients t 


Patients | Observed d Patients Observed | \ 
(no.) Rate/100 (no.) | Rate/100 | 
 Rate/100 Rate /100 
Prolonged high fever during first week follow- | | | 
ing onset of myocardial infarction } | | | | | 
51 31 3f 35 49 | 47 
Presence of leukocytosis during first week fol- | | | 
lowing onset of myocardial infarction ) | | 
324 10 | 10 31 | 30 
15,000-21,000 ..... 118 20 | 21 94 33 | 33 


No test reported in first week. ......... 22 36 40 | we. 4 21 | 22 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the on- 
set of initial myocardial infarction. 

+ Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 

t Temperature of 101.1°r. or more for three days during first week after onset, or until death if less than three days. 
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TABLE 

PROGNOSTIC IMPLICATIONS OF ARRHYTHMIA DURING ACUTE ILLNESS 
| 

| Immediate Fatality Rate * 


Five-Year Mortality Rate 
Among Recovered Patients t 


Type of Arrhythmia | 


| | Age | | aid Age 
| | | | Omer | 
| * |  Rate/100 

: (503) | (15) (35) | (C27) | (31) | (31) 

Short rums........ bin | 6 | 50 | | 3 100 

Supraventricular}......... (29) | (52) | (45) 

Paroxysmal! atrial tachycardia cartel | 7 | 43 | N + | 7 | § 

Partial A-V nodal blockt........ (21) (19) (33). (24) | (22) 
P-R over 0.20 second...... 29 | 17 | 14 24 21 | 18 
ES pe Re 22 | 23 | 24 | 17 | 29 | 7 

Intraventricular block]... .. (46) (37) (31) (29) (55) | (49) 
Left bundle branch block... .... 5 | 40 | N 3 33 | § 
Perr ee ee | 36 | 33 28 | 24 58 | 53 


| 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 
onset of initial myocardial infarction. 

t Five-year mortality experience of patients who were alive two months after onset of their myocardial infarction. 

t Categories are not mutually exclusive. Cases are shown in more than one category if more than one type of 
arvierlennl was noted in the electrocardiogram record. 

§ No adjustment for age because of small number of cases. 


‘TABLE IX 
PROGNOSTIC IMPLICATIONS OF LOCATION OF INFARCT DURING ACUTE ILLNESS 


Five-Year Mortality Rate 


* 
Immediate Fatality Rate Among Recovered Patients f 


Type of Infarct | | | 


Patients Observed | Age Patients | Observed | Age 
) Rate /100 | Adjusted 100 | Adjusted 
| | ae  Rate/100 / Rate/100 
| | 
| | 
(503) (15) (15) (427) | (31) (31) 
SES 240 17 17 200 | 35 35 
255 13 13 221 28 27 


* Immediate fatality rate is the per cent of patients studied who died during the two-month period following the 


onset of initial myocardial infarction. 
t Five year mortality experience of patients who are alive two months after onset of their myocardial infarction. 


t No adjustment for age because of small number of cases. 
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| | | | | 
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TARLE X 
SUMMARY OF FIVE-YEAR MORTALITY OF SURVIVORS 
OF ACUTE MYOCARDIAL INFARCTION 


Immediate 
Patients Died 


Author Survival | 
rye: (no. ) 
lime 

Bland and White | 70). mo. 162 51 
Cole et al. (77. 2 mo. 285 33 
Weiss | 76. 2 mo, 653 35 
Bidrck et al. 4 wk. 389 34 
Present study. . 2 mo. ‘ 
Under 50..... GS 22 
Total. | 427 3] 


* Represents one group from this study. 


oral temperatures recorded as 101.1°F. or more 
for at least three consecutive days during the first 
week in the hospital, or for at least two consecu- 
tive days if death occurred during the first 
week. As indicated in Table vu, both the im- 
mediate mortality rate and the five-year 
mortality rate of the recovered patients in this 
group were increased. 

Leukocytosis During the First Week. The pres- 
ence of marked leukocytosis during the first 
week after onset of myocardial infarction was 
associated with an increase in the immediate 
mortality rate. [here was no associated increase 
in five-year mortality rate of survivors. (Table 
VI. ) 

Arrhythmias. The immediate mortality rate 
for patients reported as having any type of ar- 
rhythmia during their initial hospitalization was 
almost twice that for patients without arrhyth- 
mias. The recovered patients in the group with 
arrhythmias were found to have a high five-year 
mortality rate. The effect of specific arrhythmias 
is shown in Table vin. Intraventricular block 
occurred more commonly in patients over fifty 
years of age. It should be noted that this study 
does not include patients in whom electrocardio- 
grams showed bundle branch block at all 
times. There was no significant correlation 
between the presence of arrhythmias and throm- 
boembolic complications. 

Location of Myocardial Infarction. ‘The number 
of anterior and posterior infarctions was almost 
equal, as shown in Table 1x. The observed dif- 


ferences in mortality rates between patients with 
anterior posterior infarctions are not 
statistically significant. 

Duration of Pain Associated with Onset of Myo- 
cardial Infarction. Of 177 patients whose chest 
pain lasted less than six hours, nineteen died, 
giving an immediate mortality rate of 11. per 
cent. Of 249 patients whose pain lasted longer 
than six hours forty-four died, giving an im- 
mediate mortality rate of 18 per cent. The differ- 
ence in observed immediate mortality rates 
between the patients whose pain lasted less than 
six hours and those whose pain lasted more than 
six hours is of borderline statistical significance. 
The exact duration of pain could not be deter- 
mined in seventy-seven cases, in which the mor- 
tality rate was 17 per cent. There was no signifi- 
cant difference in the five-year mortality rate of 
the survivors of each group. 


AUTOPSY FINDINGS 


Autopsies were performed on fifty-three or 70 
per cent of the seventy-six patients who died 
during the first two months after infarction. The 
autopsied patients corresponded closely to those 
fatal cases in which the patients were not au- 
topsied in regard to age, interval between onset 
of infarction and death, and interval between 
onset of infarcuion and admission to a Veterans 
Administration Hospital. Five patients (9.4 per 
cent) had frank rupture of the myocardium. An 
additional patient had partial rupture of a 
papillary muscle. Three of the frank ruptures 
occurred during the first week, and one each on 
the sixteenth and twenty-fourth days. Four pa- 
tients with frank rupture had received ant- 
coagulants, but this number is too small for an 
analysis of the influence of anticoagulant therapy 
upon this complication. Hemorrhagic — peri- 
cardial tamponade not associated with cardiac 
rupture was not observed. 

Mural thrombi were identified in sixteen 
patients. Thirteen of these had been treated with 
anticoagulants, but no analysis was made of 
adequacy of prothrombin levels or of the time 
anticoagulants were started. There were four 
patients with renal infarction, two with splenic 
infarction and one with pulmonary infarction. 
Five of these patients had been treated with 
anticoagulants; four with Dicumarol and hepa- 
rin, and one with Dicumarol alone. There was 
no correlation between the autopsy finding of 
thromboembolism and presence of congestive 
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failure, acute pulmonary edema or shock before 
death. 

A transmural infarction was described in 
forty-one cases (77 per cent). Only one patient 
had an infarction which was definitely intra- 
mural. From the autopsy description of eleven 
Cases, it was not possible to determine definitely 
whether or not the infarction was transmural. 

In none of the patients selected as having a 
recent infarction did the autopsy fail to confirm 
the diagnosis. Despite the rigid criteria used for 
selection of these patients, two were found to 
have evidence of a previous myocardial infarc- 
tion. Localized areas of myocardial fibrosis 
suggestive of a previous myocardial infarction 
were found in two additional autopsies. 


COMMENTS 


It is impossible to obtain an unselected group 
of patients with myocardial infarction from any 
hospital. Economic conditions, availability of 
local medical care and transportation facilities 
are factors in determining whether or not some 
of the more severely afflicted patients reach a 
hospital before death, or whether some of the 
patients with milder cases are hospitalized at all. 
These factors vary in different sections of the 
United States and for different hospitals. By 
taking a cross section of the Veterans Administra- 
tion Hospitals in the United States, these factors 
have been minimized, but the present report, 
like all other hospital studies, represents a 
selected group of patients. Therefore, the results 
of the present study are not intended to apply 
to the general population. 

Immediate mortality figures from various 
series differ widely Scandinavian reports 
generally give higher immediate mortality rates 
than reports from the United States. The im- 
mediate mortality of 15 per cent in this study 
is somewhat low as compared with other reports. 
This can probably be explained by several fac- 
tors: (1) The patients studied were chosen 
exclusively on the basis of clinical examination, 
and autopsy findings were not used in selection. 
This method of selection excludes patients dead 
on arrival and those who died before an electro- 
cardiogram could be obtained. (2) Most Veter- 
ans Administration Hospitals do not maintain 
large emergency room services. Many patients 
eventually admitted to a Veterans Administra- 
tion Hospital are seen first by a private physician 
or in the emergency room of another hospital. 
These factors, of course, all operate to exclude 
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patients dying a short time after the onset of 
infarction. (3) Finally, this series contains a 
disproportionately large number of patients 
under the age of sixty. The relatively small 
number of elderly patients reduces the over-all 
immediate mortality rate. 

We therefore believe that figures on immedi- 
ate mortality are meaningless unless factors 
determining admission to a_ given hospital 
are known. If age adjusted, the mortality rates 
after the first seven days following infarction 
should be comparable in various series. 

There are many conditions or complications 
which have been considered to influence im- 
mediate mortality unfavorably [2,4-8|. These 
include advanced age of the patient, thrombo- 
embolic complications, shock, congestive fail- 
ure, serious arrhythmias, high prolonged fever 
and marked leukocytosis. The unfavorable 
influence of these factors has been confirmed in 
this study. In general, factors exerting an ad- 
verse influence on immediate mortality have 
been shown in this study to exert a similar 
influence on the five-year mortality of the 
recovered patients. This was not true, however, 
for atrioventricular block, marked leukocytosis, 
shock or thromboembolic complications, none of 
which significantly influenced long term survival. 

The effect of hypertension on immediate and 
long term survival has been the subject of some 
disagreement [9-77]. In this study the presence 
of a history of hypertension was associated with 
an increased immediate mortality rate and an 
increased five-year mortality rate of recovered 
patients. That this is not a result of age is shown 
by the age adjusted figures. (Table v.) 

From Figure 2 it can be seen that there is a 
period of sharply decreasing mortality risk 
during the first six months following infarction 
before the survival curves assume a relatively 
straight line. The uniformity of the relative 
annual mortality rates of survivors after the 
first six months (Fig. 3) is important and has 
not been sufficiently emphasized, although 
Bidrck [9] and Billings {/2] give similar figures. 
The relative annual mortality rates of patients 
with an uncomplicated hospital course would be 
less than that for the total group. 

The average excess annual mortality rates 
given in Table 1 deserve further comment. The 
excess annual mortality produced by a myo- 
cardial infarction does not change greatly for the 
different age groups. This is a consequence of an 
increase in the expected annual mortality rate 
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of the general population with increasing age 
which parallels the increase in observed mortal- 
ity rate with increasing age. The young patient 
who has recovered from an acute myocardial 
infarction has a better chance of surviving five 
years than an older patient. However, the 
observed annual mortality rate for patients in 
the fourth decade is about twelve times that of 
the general population, whereas the death rate 
for patients in the sixth decade is only about four 
times that of the general population. 

It has been stated that coronary artery disease 
in young men pursues a different course from 
that in older patients. This conclusion has been 
based on a higher immediate mortality of young 
patients observed in some studies [3,/3]. The 
present study, for reasons already mentioned, 
may not be comparable to other studies in this 
regard. However, for patients who lived long 
enough after an infarction to reach a Veterans 
Administration Hospital, both immediate and 
long term survival rates were strikingly better for 
young patients. A marked increase in immediate 
mortality was not observed until the seventh 
decade (Fig. 1), as has also been noted by 
Master 

Much has been written recently about the 
irequency of errors in diagnosis of myocardial! 
infarction [74,75]. Strict criteria were used in this 
study to exclude questionable cases. The ade- 
quacy of these criteria was confirmed by the 
observation that there were no instances in which 
autopsy failed to confirm the diagnosis of a 
recent myocardial infarction. The strict criteria 
may have resulted in exclusion of some patients 
with small infarctions. 

Table x gives a summary of five-year mortality 
rates of patients who have recovered from an 
initial myocardial infarction as reported by 
various authors. In contrast to the extreme varia- 
tions in immediate mortality rates, there is 
remarkable uniformity of five-year mortality 
rates in recent studies from various hospitals 
and different countries. In view of the large num- 
ber of patients reported on, it would seem that 
a reasonably accurate long term prognosis can 
be given for recovered patients. 


SUMMARY 


1. An analysis and follow up of 503 cases of 
initial transmural myocardial infarction is 
presented. 

2. Advanced age of the patient, a history of 
hypertension, a definite history of angina 


Survival After Myocardial Infarction 


Beard et al. 


pectoris, thromboembolic complications, shock, 
congestive failure, serious arrhythmias, high 
prolonged fever and marked leukocytosis were 
found to have an adverse effect upon the im- 
mediate mortality rate. 

3. Except for atrioventricular block, marked 
leukocytosis, shock and thromboembolic com- 
plications, the same factors had an adverse effect 
upon the five-year mortality rate of recovered 
patients. 

4. The marked variation in immediate mortal- 
ity rates reported in various studies is discussed. 

5. There is a remarkable agreement in long 
term mortality rates of survivors reported in 
recent studies. 

6. In this study the mortality rate stabilized 
at about 4 per cent per annum for patients under 
fifty years of age who survived to the first 
anniversary of their attack. The mortality rate 
stabilized at about 9 per cent per annum for 
patients over fifty vears of age who lived to the 
seventh month following onset of their first 
transmural myocardial infarction. 

7. The excess mortality rate per annum ob- 
served in recovered patients varied from 3.4 per 
cent for patients thirty to thirty-nine years of 
age, to 5.2 per cent for patients fifty to fifty-nine 
years of age. 
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The Effect of Long ‘Term Feeding of Essential 
Fatty Acids on Blood Coagulation 


and Fibrinolysis: 


M. ANTHONY PEYMAN, D.M., M.R.C.P.,T SAUL I. NirzBerG, 
Rospert GOLpsTEIN, M.D.,§ MARTIN NOTHMAN, M.D. and 
SAMUEL PROGER, M.D. 


Boston, Massachusetts 


URING the past few years many investigators 
1) '/—-6\ have demonstrated that the long term 
ingestion of certain vegetable fats is associated 
with a reduction in the serum lipid levels, par- 
ticularly the cholesterol values. These changes 
are due to the presence of unsaturated fatty 
acids in the vegetable oils. Ahrens [7| contends 
that there is a direct relationship between the 
degree of unsaturation of any dietary fat and its 
effect on the serum lipid levels. Other workers 
such as Kinsell and Sinclair [4] have postulated 
that linoleic acid, an essential fatty acid, is the 
principal active ingredient in these vegetable 
fats and is responsible for lowering the serum 
cholesterol levels. More recently, Kinsell et al. 
(9) have suggested that another essential fatty 
acid, arachidonic acid, may be even more potent 
quantitatively than is linoleic acid in producing 
these effects. 

There is some evidence that the clotting and 
fibrinolytic activity of the blood may be affected 
by the concentration of lipids in the serum. Thus 
several investigators, including Waldron and 
Nichols [70), Fullerton et al. [77|, O’Brien 
and Buzina and Keys | /3), have shown that feed- 
ing animal fats to normal persons sometimes 
accelerates clotting time of whole blood in non- 
wettable glassware. Sohar et al. |/4|] and 
Nitzberg et al. [75] have reported increased 
coagulability of the blood, as indicated by the 


Stypven time, even in the fasting state in patients 
with idiopathic hvperlipemia who have lac- 
tescent serum Containing excessive quantities of 
triglycerides. In this respect, if the “encrusta- 
tion” theory as proposed by Duguid | /6| is cor- 
rect, any increase in the coagulability of the blood 
should favor the development of the athero- 
sclerotic process. Greig |/7) has demonstrated 
inhibition of blood fibrinolysis in normal subjects 
following the ingestion of fats of animal origin 
whereas the feeding of vegetable oils usually 
enhanced the fibrinolytic activity of the blood. 
In view of this apparent connection between 
the serum lipids, the coagulability of the blood 
and possibly the development of atherosclerosis, 
it was decided to study the behavior of the blood 
clotting and fibrinolytic systems in a selected 
group of patients with primary hypercholesterol- 
emia, Who were receiving mixtures of essential 
fatty acids as supplements to an otherwise un- 
restricted diet. Although Nitzberg et al. [/5| were 
previously unable to show any association be- 
tween the serum cholesterol level and the degree 
of clotting or fibrinolytic activity of the blood 
either in normal subjects or those with 
hypercholesterolemia, it was considered possible 
that the long term administration of essential 
fatty acids might affect the blood coagulation 
mechanism in some manner, irrespective of 
any lowering of the serum cholesterol values. The 
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fact that a single fatty meal has little or no effect 
on the serum cholesterol level and yet may lead 
to increased coagulability of the blood | /0-75), 
further suggests that changes in blood coagula- 
bility may take place independently of any 
alteration in the serum cholesterol value. 

Another aim of this investigation was to decide 
whether long term treatment with essenual 
fatty acids in any way “‘protected”’ patients 
from the “hypercoagulability” effect of a meal 
rich in saturated fatty acids. For this reason 
the clotting and fibrinolytic activity of the blood 
of the patients selected was compared before 
and during the administration of essential 
fatty acids not only under basal conditions 
(i.e., the fasting state) but also following the 
ingestion of a meal containing a large quantity of 
animal fat. 


MATERIAL AND METHODS 


Nine patients with primary hypercholesterolemia, 
with or without clinical evidence of atherosclerosis, 
and one patient with idiopathic hyperlipemia were 
studied. (Table 1.) Subjects with diabetes mellitus, 
nephrosis and myxedema were excluded. Blood 
coagulation values and chemical data were obtained 
from seven patients before and during the long term 
administration of the various preparations of essential 
fatty acids. In two patients (Cases 1 and 2), in whom 
coagulation studies had been confined to the silicone 
clotting time during the initial control period, the 
fatty acid supplements were subsequently omitted for 
two to three months and then reinstituted. The 
administration of fatty acids was also temporarily 
omitted in another patient (Case 4) in whom no 
coagulation data had been obtained during the 
initial control period. Thus each patient in this series 
served as his own control. All patients were seen at 
regular intervals (usually every month) and were 
followed over a period ranging from three to nineteen 
months. As noted in Table 1, three preparations of 
essential fatty acids were used (A, B and C). All 
patients insisted that they took the requested amounts 
of essential fatty acids every day during the periods of 
treatment. (The dietary supplements were not, how- 
ever, taken on the mornings when coagulation and 
fibrinolysis studies were performed. ) 

The patients were instructed to fast from 10 P.M. 
of the evening before the tests and blood was drawn at 
9 a.m. on the following day. They were then given a 
meal consisting of two eggs, three strips of bacon, two 
pats of butter and four ounces of 20 per cent cream, 
toast, cereal and coffee. This meal contained 85 gm. of 
fat. All subjects were supervised during the breakfast 
to ensure that the entire meal was consumed. Post- 
prandial blood specimens were obtained four hours 
after ingestion of the meal when presumably there 
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TABLE | 
CLINICAL CONDITION OF PATIENTS ANO DURATION OF TREATMENT 


TOTAL TYPE OF ESSENTIAL 
AGE | SEx| CLINICAL CONDITION atv 
MONTHS OF TREATMENT 
MONTHS A T a 
ISCHAEMIC HEART DIS 
4) EASE wiTH PREVIOUS 17 
MYOCARDIAL INFARCTION | 
2 4a KANTHOMATOSIS 20 an 
ISCHAEMIC DISEASE 
| ™ | oF Lower Limes 4a. 
‘SCHAEMIC HEART | 
53 FASE wiTH PREVIOUS 18 
MYOCARDIAL INFARCTION 
ISCHAEMIC HEART OFS - 
YPERCHOLESTEROLEMIA 
6 54 F DISCOVERED ON ROUTINE a j 3 — 
EXAMINATION 
HYPERCHOLESTEROLE MIA | 
? 50 DISCOVERED ON ROUTINE j 5 
XAMINATION 
IDIOPATHIC HYPER. PEMA, 
8 37 M | ISCHAEMIC DISEASE OF 5 2 3 _ 
HEART LOWER LIMBS 
PERCHOLESTEROLEMIA 
3 36 | F OVSCOVERED ON ROUTINE 5 — | 2 
XAMINATION 
4YPERCHOLESTEROLEMIA 
10 53 | F | DISCOVERED ON ROUTINE 6 6 | om ons 
| XAMINATION 


& 46% UNOLEIC ACID, 46% LINOLENIC ACID, 2% ARACHIDONIC 
ACIO, AND 5% PHOSPHOLIPIDS (30 ce DAILY) 


S CONTENTS OF 8 48% LINOLEIC ACID, 48% UINOLENIC ACID, AND 


PREPARATION 23% ARACHIDONIC ACID (30 cc. DALY) 


C LINOLEIC ACID (60 cc. DAILY) 


was a maximal lipemic effect {/8|. Blood was with- 
drawn by clean venipuncture with a 19-gauge 
siliconized needle using a 2-syringe technic. Blood 
obtained in the first syringe was used for the determin- 
ation of the serum lipids. The subsequent blood was 
drawn into a chilled 30 ml. siliconized syringe and 
timing was started as soon as the blood entered the 
syringe. Subsequently, 1.5 ml. of blood was with- 
drawn through the same needle into a calibrated 
siliconized tuberculin syringe for thrombelastography. 
A record of time was started as soon as blood entered 
the syringe. Blood from the large silicone syringe was 
emptied into the appropriate test tube, while 0.35 ml. 
of the blood from the tuberculin syringe was placed 
immediately into each of the three cuvettes of the 
thrombelastogram. The blood from the large silicone 
syringe was distributed as follows: (1) 1 ml. into each 
of six siliconized test tubes for the whole blood clotting 
time, (2) 9 ml. into a chilled plastic tube containing 
1 ml. of 2.5 per cent sodium citrate: this tube was 
spun in the refrigerated centrifuge for thirty minutes 
at 44,000 r.p.m. to obtain platelet-poor plasma, 
(3) 4.5 ml. was placed in each of three plain glass tubes 
containing 0.5 ml. of 0.1 M sodium oxalate; each 
tube was centrifuged at 1,500 r.p.m. for ten minutes 
to obtain platelet-rich plasma. 


4 
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COAGULATION METHODS 


Lhe prothrombin concentration of plasma was determined 
by the modified method of Owren as described by 
Alexander |/9|. A saline extract of acetone-dried 
human brain tissue was used as the source of thrombo- 
plastin. Factor v (labile factor) activity was measured 
by determining the corrective effect on the pro- 
thrombin time of aged plasma. (The substrate had 
normal values for prothrombin, factor vu and fibrino- 
gen.) Factor vu (Spcea*) activity was measured by a 
modification of the Owren procedure [20]. The plasma 
fibrinogen level was determined by the method of 
Ratnoff and Menzie as modified by Holburn [27]. 
The normal fasting levels were between 200 and 400 
mg. per 100 ml. of plasma. The coagulation time of 
recalcified plasma was performed on platelet rich plasma 
and on platelet-poor plasma. One-tenth milliliter 
of N saline solution and 0.1 ml. of 0.02 CaCl» were 
added to 0.1 ml. of each of the plasma preparations. 
The clotting times were estimated in duplicate. 
The normal fasting values for the platelet-rich plasmas 
were between 75 and 105 seconds and for the platelet- 
poor plasmas greater than 3 minutes. The error 
between duplicate samples was + 15 seconds (platelet- 
rich plasma) and + 30 seconds (platelet-poor plasma). 
The whole blood clotting time in silicone glassware (Lee and 
White method as modified by Merskey and Nossel [22]): 
The clotting time recorded was the mean of the clot- 
ting time in six tubes (13 by 100 mm.). The normal 
fasting values for this test were between 20 and 40 
minutes. Lhe prothrombin consumption test: The pro- 
thrombin concentration of plasma and serum was 
determined as already mentioned. Serum for this test 
was obtained by recalcifying 0.5 ml. of platelet-poor 
plasma with 0.1 ml. of 0.1 M CaCl». At the end of one 
hour 0.1 ml. of 3.8 per cent sodium citrate was added 
and the serum separated. The normal fasting values 
for this test were between 30 and 75 per cent. The 
heparin tolerance test as described by Soulier and Le 
Bolloch [23]: The end-point in the fourth tube was 
used for comparison of the clotting ability of the fasting 
and postprandial plasmas in the presence of heparin. 
The normal fasting clotting time in the fourth tube 
ranged between 10 and 14.5 minutes. 7 hrombelastog- 
raphy: A Hellige thrombelastogram was employed, 
determinations being performed on whole _ blood 
according to the method of Hartert [24]. The three 
components of the thrombelastogram which reflect 
the coagulability of the blood are (1) ““R”’ (reaction 
time) indicating the period from the entry of blood 
into the syringe to the initial formation of fibrin in the 
cuvette. The normal fasting values were between 
9 and 11.5 minutes. (2) “K” indicating the interval 
from the end of “R”’ to the end-point of the clot forma- 
tion. The normal fasting values were between 5 and 
6.75 minutes. (3) “MA” (maximal amplitude) meas- 
uring the elasticity of the clot. The normal fasting 
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values were between 46 and 50 mm. Shortened R and 
K values and lengthened MA values are indicative of 
increased coagulability of the blood (and vice versa). 
Lhe thromboplastin generation test as originally modified 
by Hicks and Pitney [25] was further modified as 
follows: (1) Platelet-poor plasma was used. (2) 
Inosithin was diluted in saline solution in a concentra- 
tion of 0.5 mg. per ml. in order to determine the 
potency of this thromboplastic material; (3) The test 
was repeated by further diluting the previously pre- 
pared inosithin to 1:150 VBIS_ (veronal-buffer- 
isotonic-saline, pH 7.4). Clotting times were deter- 
mined at one-minute intervals for fifteen minutes. 
With normal plasma drawn during fasting periods, 
clotting times of 8 to 10 seconds were obtained after 
10 minutes of incubation. The inosithin was diluted 
in order to increase the sensitivity of the test. (4) The 
thromboplastin generation test was also determined 
without the addition of any foreign thromboplastic 
material in order to detect thromboplastic activity in 
the plasma, if it were present. Clotting times were 
determined at 5 minute intervals for 30 minutes. 
Fasting clotting tmes ranging between 20 and 50 
seconds were obtained after 15 to 25 minutes of 
incubation. This procedure was performed at 37°c. 
The one-stage prothrombin time (Quick's |26| method): A 
saline extract of acetone-dried human brain tissue 
was used as the source of thromboplastin. The normal 
fasting values were between 12 and 14 seconds. The 
Stypuen time (Russell viper venom test): Russell viper 
venom (Stypven) diluted 1:10,000 with N saline solu- 
tion was used. One-tenth milliliter of platelet-poor 
plasma diluted 1:2 with N_ saline solution was 
incubated at 37°c. with 0.1 ml. of the previously 
prepared Stypven. After one minute 0.1 ml. of fresh 
0.02 M CaCl. was added and the clotting time deter- 
mined in duplicate. All determinations were made 
immediately after the plasma was obtained. The nor- 
mal fasting values were between 20 and 30 seconds. 


FIBRINOLYSIS METHODS 


Two methods were employed. Method / measured 
the fibrinolytic activity of blood as described by 
Fearnley et al. [27]. Method 2 measured the pro- 
fibrinolysin activity of plasma. A modification of the 
method described by Loomis [28] was used. One- 
tenth milliliter of bovine thrombin (The Upjohn Co. ) 
containing 50 units per ml. and 0.5 ml. of citrated 
platelet-poor plasma were added in rapid succession 
to 0.1 ml. of Varidase® (Lederle Laboratories) con- 
taining 2,000 units of streptokinase per ml. The 
resulting mixture was incubated at 37°c. 10 seconds 
after the reagents had been thoroughly mixed, at 
which time a clot had already formed, an open-end 
capillary tube was inserted perpendicular into the 
bottom of the clot. The tube was left undisturbed in a 
glass water bath at 37°c. Once fibrinolysis had begun, 
the liquified plasma ascended into the capillary tube. 
The end-point was taken at the instant that the liquid 
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level in the capillary tube reached the upper surface 
of the clot. Normal fasting values ranged between 
60 and 80 seconds. 

The two methods employed in the estimation of 
fibrinolytic activity of the fasting and postprandial 
plasma differed not only in technic but also in 
measurement of separate phases of the fibrinolytic 
process. The lysis time as measured by the Fearnley 
technic (method 1) is essentially a reflection of the 
concentration of activator of profibrinolysin present in 
freshly drawn blood. On the other hand, method 2 
does not measure fibrinolysis directly but expresses the 
concentration of the precursor of fibrinolysin present 
in the plasma which becomes converted to fibrinolysin 
in the presence of streptokinase. This activated lysin 
is independent of the free fibrinolysin normally 
present in the plasma inasmuch as the latter type is 
neutralized upon standing by the plasma anti- 
fibrinolysin. According to method 1, a longer 
fibrinolysis time following the fatty meal is indicative 
of inhibition of fibrinolysis, whereas a shorter fibrinoly- 
sis time signifies that fibrinolysis has become acceler- 
ated postprandially. The interpretation of results 
is more difficult when method 2 is used and the fol- 
lowing scheme is presented for clarification of the 
problem. 
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serum cholesterol levels and showed no evidence of 
ischemic heart disease. 


CHEMICAL METHODS 


The serum cholesterol and cholesterol esters were deter- 
mined by the method of Schoenheimer and Sperry 
[29]. The serum phospholipids: The lipid phosphorus was 
obtained by extracting the serum with Bloor’s 
reagent and petroleum ether. The lipid phosphorus 
was converted to inorganic phosphorus by digestion 
and the inorganic phosphate obtained was measured 
by the procedure of Fiske and Subbarow [30]. A 
factor of 25 was used to convert the lipid phosphorus 
to phospholipids. 


RESULTS 


Blood Coagulation Data. The results of the 
blood coagulation tests were divided into two 
categories. 

Category 1 comprised the results of those tests 
which measure specific coagulation factors, 
namely, (1) prothrombin concentration of 
plasma, (2) Factor v (labile factor) activity, 
(3) Factor vu (Spea) activity and (4) plasma 


STREPTOKINASE 
PROACTIVATORS >» ACTIVATORS 
PROFIBRINOLYSINS » FIBRINOLYSINS 
(Plasminogen ) (Plasmin) 
FIBRIN + PRODUCTS OF 
CLOT FIBRINOLYSIS 


Thus, by this method, prolongation of postprandial 
lysis could imply one of the following: (1) decrease 
in the level of proactivators or profibrinolysins, (2) in- 
hibition of activation of proactivators or inhibition 
of activation of fibrinolysins, (3) inhibition of lysis of 
the fibrin clot or (4) an increase in plasma fibrinogen 
concentration. The error between duplicate samples 
was considered to be +20 minutes using method 1 
and +5 seconds using method 2. The degree of 
significant alteration in the postprandial fibrinolysis 
time could not be established with certainty using 
method 1 since the individual variability in the fasting 
state was between three and thirteen hours. Using 
method 2, the significant alteration in the fibrinolysis 
time following the fatty meal was taken to be +15 
seconds. 

The normal range for the blood coagulation and 
fibrinolysis values had been previously established by 
studying ten healthy subjects before and after the 
ingestion of a standard fatty meal. The subjects, 
between the ages of twenty to forty years, had normal 
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fibrinogen concentration. The values for these 
tests were within normal limits before and after 
the ingestion of a standard fatty meal in all sub- 
jects, whether or not they were receiving any of 
the supplements of essentially fatty acids. 
Category 2 was composed of the results of those 
tests which measure the over-all coagulability 
of the blood, with or without the addition of 
thromboplastic material, namely, (1) clotting 
time of recalcified plasma, (2) silicone clotting 
time, (3) prothrombin consumption test, (4) hep- 
arin tolerance test, (5) thrombelastography, 
(6) thromboplastin generation test, (7) one- 
stage prothrombin time (Quick’s test) and 
(8) the Stvpven time (Russell viper venom test). 
The results of tests 1 to 6 inclusive, performed 
without the addition of thromboplastic material, 
were usually within normal limits before and 
after the fatty meal hod been eaten whether or 
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not the subjects were receiving any of the sup- 
plements of essential fatty acids. Values outside 
the normal range were sometimes observed in an 
individual on any one occasion. However, it 1s 
evident from Table u that there was no constant 
trend towards an increase or a decrease in the 
coagulability of the blood, as reflected by these 
tests, while the patients were receiving any of the 
dietary supplements. One patient (Case 8), who 
consistently showed prolonged thrombelasto- 
graphic clotting times (R and K values) during 
the administration of essential fatty acids, had 
had similar values before the onset of treatment. 

Tests 7 and 8 involve the use of thromboplastic 
material. Results of the one-stage prothrombin 
tume (test 7), in which tissue thromboplastin 
was employed, were constantly within normal 
limits before and after the fatty meal had been 
injested in all subjects. On the other hand, the 
Stypven time, entailing the use of Russell viper 
venom, was always shortened (i.e., accelerated ) 
to a greater or lesser extent after the ingestion of 
the fatty meal. There was no significant altera- 
tion in the fasting Stypven time of any one 
subject during the administration of the dietary 
supplements as compared with the control 
period, even though there was a certain amount 
of variation in the fasting values from month to 
month. The relative constancy of the Stypven 
time in the fasting state, irrespective of treat- 
ment, is well illustrated by the fasting values of 
one patient in the series with idiopathic hyper- 
lipemia (Case 8). Although the degree of 
postprandial shortening of the Stypven time 
varied to a certain extent even in the same 
individual from time to time, inspection of ‘Table 
11 shows that, in general, the amount of accelera- 
tion after ingestion of the fatty meal was as 
marked when the patients were taking one of the 
supplements of essential fatty acids as when they 
were not receiving any treatment. 

Furthermore, the essentially constant results 
of the coagulation tests of category 2 which were 
obtained in this series whether or not the 
subject received a supplement of essential fatty 
acids, were also found in those patients (e.g., 
Case 5) in whom significant reductions in the 
serum cholesterol and phospholipid levels took 
place. 


Blood Fibrinolysis Data. Method 1, determina- 


tion of the fibrinolytic activity of the blood by the 
learnley technic: There was a considerable varia- 
tion in the fasting fibrinolysis time (i.e., between 
three and 


thirteen hours) among different 
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patients during the period of observation. There 
was also some degree of variation in these values 
in any one individual from month to month. 
Following ingestion of the fatty meal there was 
an acceleration of the fibrinolysis time in most 
instances. 

It was difficult to assess the results of this test 
due to the variation in values obtained from dif- 
ferent individuals as well as from the same 
patient at different times. However, there was no 
evidence to suggest that either the pre- or post- 
prandial fibrinolysis time of any patient in this 
series was affected by the long term administra- 
tion of essential fatty acids. The postprandial 
acceleration of the fibrinolysis time, which 
usually occurred whether or not an individual 
was receiving a dietary supplement, could have 
been the direct result of the fatty meal or a 
reflection of the natural diurnal acceleration 
found by Fearnley et al. [27] in normal subjects. 

Method 2, measurement of the profthrinolysin activity 
of plasma: There was some variation in the fasting 
and postprandial fibrinolysis times of any one 
individual from month to month. (Table um.) 
However, there was no evidence to suggest that 
this was the result of the administration of essen- 
tial fatty acids. The slight postprandial increase 
in the fibrinolysis time observed during the con- 
trol period was also observed during the 
administration of the dietary supplements. Inas- 
much as the fibrinogen levels always remained 
essentially unchanged after ingestion of the fatty 
meal in all the patients in this series (see category 
1), the postprandial prolongation of the fibrin- 
olysis time could have been the result of any of 
the other three mechanisms described (see 
‘Fibrinolysis methods’’). 

Summary of Blood Coagulation and Fibrinolysis 
Results. It is apparent from Table 1 that the 
blood coagulation and fibrinolysis values of each 
patient in the series remained essentially 
constant throughout the period of observation 
irrespective of whether or not an individual was 
receiving one of the essential fatty acid supple- 
ments or significant reductions in the serum 
cholesterol level took place. 

Serum Lipid Results. In the majority of pa- 
tients there was no sustained reduction in the 
serum cholesterol or phospholipid levels during 
the administration of the essential fatty acid 
supplements. (Table 1.) The mixture containing 
a small content of phospholipids in addition to 
the three essential fatty acids (preparation A) 
appeared to be the most effective in this respect, 
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but even with this preparation the initial reduc- 
tions in the serum cholesterol were not usually 
observed during subsequent courses. The admin- 
istration of linoleic acid alone (preparation C) 
never led to any significant decrease in the 
serum cholesterol levels. It should be recalled 
that all the patients were taking an unrestricted 
diet along with the fatty acid supplements. 
COMMENTS 

The coagulation tests employed in this study 
did not provide any evidence of a trend towards a 
decrease in the coagulability of the blood in pa- 
tients receiving dietary supplements of essential 
fatty acids. On the contrary, the results of these 
tests before and after the ingestion of a fatty meal 
remained essentially constant throughout the 
period of observation. The slight variations in 
the coagulation values which did take place from 
month to month were clearly within normal 
limits. Some of the coagulation methods were 
chosen because they reflected the over-all 
coagulability of the blood, while others were 
selected because they measured specific factors 
which take part in the various stages of coagula- 
tion. Another important factor is that each 
patient in this study served as his own control. 
There was no significant alteration in the be- 
havior of the Stypven time in any subject 
during the period of observation. The distinct 
shortening of the Stypven time following inges- 
tion of the standard fatty meal which was 
observed in every patient even during the periods 
of treatment suggests that in this series the long 
term administration of essential fatty acids 
failed to ‘‘protect’’ patients from the “hyper- 
coagulability” effect of a meal rich in saturated 
fats, as measured by this test. However, it is 
difficult to determine the significance of the 
acceleration of the Stypven time by _ hyper- 
lipemia, since the test itself is highly artificial. 
Russell viper venom is a thromboplastic agent 
which rapidly converts prothrombin to throm- 
bin in the presence of optimal concentrations 
of labile and Stuart factor. In addition, platelets, 
platelet lipid fractions, phospholipids and _ per- 
haps fatty acids accelerate this reaction. 

There was no evidence in this series that the 
profibrinolysin level of the plasma was affected 
by the daily ingestion of essential fatty acids. 
Thus, the fasting profibrinolysin times did not 
show any constant trend towards acceleration 
(indicating increased profibrinolysin levels) 
during the periods of treatment. Furthermore, 
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the slight postprandial prolongation of the 
profibrinolysin time (indicating reduced pro- 
fibrinolysin levels), which was frequently ob- 
served during the control periods, usually 
occurred to an equal degree during the admin- 
istration of the dietary supplements. These 
findings may provide evidence that a regimen 
of essential fatty acids has no effect upon the 
fibrinolytic mechanism. Results were based upon 
a method which measured the fibrinolytic 
activity of the plasma indirectly (i.e., fibrinolysis 
was activated by streptokinase). It was difficult 
to interpret the results of the direct method of 
measuring fibrinolysis (Fearnley method [27}) 
because of the marked variation in the fibrinoly- 
sis times among different subjects as well as in the 
same individual from month to month. 

The administration of essential fatty acids as a 
supplement to a normal diet was not associated 
with any sustained reduction in the serum 
cholesterol levels according to the results of 
this study. The mixture containing some phos- 
pholipids in addition to the three essential fatty 
acids appeared to be the most effective in this 
respect, in contrast to the preparation containing 
only linoleic acid which never led to any 
decrease in the serum cholesterol values. Ab- 
sence of such alterations in the serum lipid 
levels in most of the patients of this series might 
account for the absence of significant changes 
in the coagulation and fibrinolysis values during 
the periods of treatment. However, essentially 
constant coagulation and fibrinolysis values 
were also obtained in those patients in whom 
substantial reductions of the serum cholesterol 
levels were achieved (e.g., Case 5). Even so, the 
possibility that the long term administration of 
essential fatty acids taken in conjunction with an 
unrestricted diet might affect the blood coagula- 
tion and fibrinolytic systems in some way, 
irrespective of any lowering of the serum 
cholesterol levels, could not be established in 
this study. 

The reason for the failure of the supplements 
of essential fatty acids to effect sustained reduc- 
tions in the serum lipid levels in this series re- 
mains uncertain. As previously emphasized, all 
the patients stated that they took the full 
amounts of the dietary preparation every day 
during the periods of treatment.* Kinsell [37] 
has suggested that the relative as well as the 
absolute amount of polyunsaturated fat neces- 
sary to produce a given fall in the level of 


* See footnote on page 892. 
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cholesterol and other serum lipids depends upon 
the age of the subjects as well as the presence or 
absence of known atherosclerosis. He considered 
that older persons with obvious vascular disease 
might require complete removal or satu- 
rated fat from the diet for a time and the 
administration of large amounts of linoleic acid 
in order to obtain a significant and constant 
reduction in the serum lipids, whereas young 
normal persons might respond to comparatively 
modest amounts of polyunsaturated fats in the 
presence of appreciable amounts of saturated 
fat. It was difficult to assess the effects of age and 
atherosclerosis in our series because of the small 
number of patients involved. It is likely that 
maintenance of a normal diet throughout the 
period of study was the main reason for the 
frequently insignificant changes in the serum 
lipids of our patients. In this regard, Brock et al. 
32) were impressed by the unexplained varia- 
tion in the serum cholesterol levels of ambulant 
patients who were receiving supplements of 
unsaturated fatty acids in conjunction with a 
free diet containing a relatively constant fat 
content. Bozian et al. |33|, who added safflower 
oil to a normal diet, found that the inital 
reductions in the serum cholesterol level of a 
series of patients with hypercholesterolemia were 
not always maintained despite continued admin- 
istration of the oil. Recently, Perkins et al. [37 
were unable to detect any significant reduction 
in the serum lipid levels in a series of healthy 
subjects receiving a normal diet in addition to 
safflower oil. Horlick [35] has suggested that the 
apparent effect of ethy! linoleate in reducing the 
cholesterol level is due to the removal of animal 
fats from the diet when isocaloric diets concern- 
ing linoleate are prepared. Keys et al. [36] are 
convinced that a decrease in the intake of satu- 
rated fats is more important than an increase 
in linoleic acid or other polyethenoids. They 
consider that the addition of small amounts of 
fat rich in linoleic acid to the normal diet has 
little effect, while the addition of amounts 
adequate to have an actual effect entails an 
undesirable increase in the caloric intake. On 
the other hand, Nothman and Proger |.37| have 


* It is of course quite possible that the patients did not 
in fact take the lipid supplements every day. This is an 
inherent problem in any long term dietary experiment in 
ambulatory patients. Be that as it may, two facts seem 
evident—namely, (1) when such a dietary program is 
prescribed it is often ineffective, and (2) when there is 
lowering of blood cholesterol it does not alter the coagula- 
tion or fibrinolytic mechanism as measured in vitro. 


been able to demonstrate decreases in the serum 
cholesterol, fatty acid and total lipid values as 
well as reduction of the cholesterol : phospholipid 
ratio in patients with hypercholesterolemia fol- 
lowing the administration of essential fatty acids 
given in conjunction with a normal diet. In view 
of these conflicting opinions further observations 
will be necessary before it can be established 
whether or not long term treatment with essen- 
tial fatty acids accompanied by an otherwise 
normal diet is capable of achieving a sustained 
reduction in the levels of the serum cholesterol 
and other lipids. 

The fact that the continuous ingestion of 
essential fatty acids apparently did not affect 
the intrinsic clotting or fibrinolytic activity of the 
blood in this series of patients is of special interest 
in view of some of the current opinions regarding 
the pathogenesis of atherosclerosis and coronary 
artery disease. The recent revival by Duguid 
16) of the “encrustation” theory of Rokitansky 
has led to much speculation about the possible 
importance of the state of coagulability of the 
blood in the development of these conditions. 
Some workers [38,39) have even suggested that 
intravascular Coagulation is a Continuous process 
and that small strands of fibrin are constantly 
being deposited on the vascular endothelium 
only to be removed by the process of natural 
fibrinolysis. It has further been postulated that a 
shift in this equilibrium towards either an in- 
crease in blood clotting activity or a decrease 
in blood fibrinolytic activity by any factor, such 
as hyperlipemia, will allow excessive deposition 
of fibrin to take place, possibly causing complete 
vascular occlusion |4),4/|. If this theory is cor- 
rect, the failure of prolonged administration of 
essential fatty acids in this series to prevent 
acceleration of the Stypven time or prolongation 
of the profibrinolysin time after the meal of 
animal fat may suggest that such a regimen is of 
little value in the management of atherosclerosis 
and/or coronary artery disease. However, for the 
present, the exact mechanism of development 
of these cardiovascular disorders remains uncer- 
tain, and it is possible that too much importance 
has been attached to the role of the blood clot- 
ting and fibrinolytic systems in the pathogenesis 
of atherosclerosis. Furthermore, in assessing the 
results of a coagulation study such as the present 
one it must be remembered that conditions in the 
test tube do not always correspond to those 
existing in vivo. For example, platelet-free 
systems were employed in the performance of 
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the coagulation tests in this series because the 
presence of thromboplastic factors, presumably 
introduced into the plasma as a result of the in- 
gestion of animal fat, could be evaluated more 
Clearly if platelet fractions of a similar thrombo- 
plastic nature were excluded. In practice, how- 
ever, there is no doubt that platelet-poor systems 
in vitro are unphysiologic since platelets or their 
fractions certainly play an essential role in the 
formation of intravascular thrombosis. 

If the cholesterol lowering effect of essential 
fatty acids, with or without an otherwise normal 
diet, is finally confirmed, such dietary supple- 
inents may prove beneficial in the management 
of patients with atherosclerosis although it has 
not been possible to demonstrate any funda- 
mental alteration in the behavior of the blood 
clotting or fibrinolytic systems either in patients 
receiving these acids or in patients with hyper- 
cholesterolemia. Coronary artery disease is 
frequently associated with a disturbance of blood 
lipids, including elevated levels of serum choles- 
terol |.42,43). Patients with familial hypercholes- 


terolemic xanthomatosis often succumb to 
coronary thrombosis during early adult life |-47). 
Finally, the recent experimental work of 


Goldberg and Morantz |45! as well as that of 
Rutstein et al. | 46) suggests that the blood lipids 
inay play a significant part in the development 
of arterial disease, irrespective of their possible 
effect on blood coagulation. 


SUMMARY AND CONCLUSIONS 


The clotting and fibrinolytic activity of the 
blood of nine patients with primary hyper- 
cholesterolemia and one patient with idiopathic 
hyperlipemia were compared before and during 
the long term administration of various supple- 
ments of essential fatty acids in the fasting state 
and following the ingestion of a meal containing 
a large quantity of animal fat. Simultaneous lipid 
studies were performed in an attempt to correlate 
the coagulation and fibrinolysis values with 
changes in the various serum lipid levels. All 
patients continued to receive an unrestricted diet 
during the periods of observation which varied 
between three and nineteen months. 

In this study, the administration of essential 
fatty acids was not associated with any sustained 
reduction of the serum cholesterol levels. The 
most pronounced fall in the serum lipids oc- 
curred in those patients receiving a supplement 
containing 46 per cent linoleic acid, 46 per cent 
linolenic acid, 2 per cent arachidonic acid 
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and 5 per cent phospholipids. ‘The least effective 
preparation consisted of linoleic acid alone. 

The results of the coagulation studies were 
divided into two categories. The first one com- 
prised the results of those tests which measure 
specific coagulation factors. The second category 
consisted of the results of those procedures which 
measure the over-all coagulability of the blood 
(or plasma) with or without the addition of 
thromboplastic material. The results of all 
these tests in categories 1 and 2 remained 
essentially constant for any one subject, both 
before and after the fatty meal, irrespective of 
whether or not the individual was receiving one 
of the supplements of essential fatty acids. 

Similar observations were made with regard 
to the fibrinolytic activity of the blood, which 
was measured directly and indirectly. 

Essentially unchanged coagulation and fi- 
brinolysis values were observed even in those 
patients in whom significant reductions of the 
serum cholesterol level were achieved. 

It is suggested that maintenance of a normal 
diet throughout the period of study was the 
most likely reason for failure of the supplements 
of essential fatty acids to effect sustained reduc- 
tions in the serum cholesterol level in the major- 
itv of patients in this series. 

It is possible that reductions in the serum 
cholesterol level may be beneficial to patients 
with atherosclerosis regardless of any alteration 
in the clotting or fibrinolytic activity of the 


blood. 
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Acute Renal Insufficiency Following 
Aortic Surgery’ 


A Discussion of the Pathogenesis and a Consideration of Gangrene 
of an Extremity as a Complication 
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Oakland, California 


HE recent advances in surgical procedures 
yee technics have inade aortic resectional 
therapy available to a large number of patients 
previously foredoomed to a shorier than normal 
life expectancy |/). The most frequent indication 
for such surgery is arteriosclerotic disease pre- 
senting in the form of an aneurysm or an occlusive 
process |2). This underlying and widespread 
disease, it is anticipated, will continue to account 
for a certain irreducible or unavoidable number 
of fatalities despite the increasing skill and 
facility with which the various operations are 
performed [3-6]. Recognition of this handicap, 
such as it is, calls for an intense effort to avoid or 
successfully treat any complication of a reversible 
nature which might occur. One such complica- 
tion of particularly dire consequence in the 
elderly patient is acute renal insufficiency [7]. 


MATERIALS AND METHODS 


Eight patients have been treated at this naval 
hospital and the records of three additional patients 
have been reviewed and are included. All of the 
patients were men and in each case surgery was per- 
formed below the level of the renal arteries; although 
in one patient (Case 2) the aorta was clamped above 
the renal artery for nineteen minutes and in another 
patient (Case 6) the clamp infringed on the left renal 


| We are grateful to Doctors Samuel N. Etheredge and 
Paul Wilhelm for allowing us to review these records. 


artery. The age, diagnosis, presence or absence of 
hypotension and potassium intoxication, duration of 
aortic clamping and oliguria, as well as the degree of 
uremia, are listed in Table 1. Plasma phosphorus 
'8| to blood urea nitrogen [9] ratios were compared in 
this group of patients and with forty-one determina- 
tions made in twenty-one other patients with acute 
renal insufficiency. Only those ratios which fulfilled 
the following criteria were included in the tabulation; 
both determinations were performed on the same 
blood specimen, the blood urea nitrogen concentra- 
tion exceeded 100 mg. per 100 ml., and the determina- 
tions were made while the patient was still oliguric 
prior to treatment by dialysis. Creatine and creati- 
nine analyses were performed on plasma [7/0] by a 
modification of the Van Pilsum method [77,/2) in 
which the colorimetric -reaction of Sims [73] was 
employed, as well as by the alkaline picrate method 
with [74] or without [75] treatment with Lloyd’s 
reagent. 


RESULTS 


Six of the eleven patients survived, which is 
encouraging since the average age of the patients 
in the group was sixty years; in five of the eight 
patients the aneurysms had ruptured; and only 
one of the patients could be considered free of 
complicating illnesses. Eight patients of the 
group had pre-existing hypertension and/or 
arteriosclerotic heart disease which was of a 
clinically significant degree and the three with 
occlusive disease had exhibited rapidly advanced 
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of the American Society for Artificial Internal Organs at Atlantic City, New Jersey on April 12, 1959. 
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TABLE |! 


ACUTE RENAL INSUFFICIENCY FOLLOWING AORTIC 


SURGERY (SALIENT CLINICAL DATA IN ELEVEN 


PATIENTS) 


No. | (vyr.) tension | (days) 
(hr.) 
1 | 44 Obtccclusive No Fi. 7 
2 | 45 | Occlusive Yes r 13 
3 | 64 |Aneurysm | Yes 6.0 8 
4 | 65 | Aneurysm, | Yes 4.0 9 
ruptured | 
5 | 64 | Aneurysm, Yes | 1.5 15 
| ruptured | 
6 | 75 | Aneurysm, Yes | 2.8 8 
| | ruptured | | 
7 52 |Aneurysm | Yes 26 
9 69 |Aneurysm, Yes aia 3 
ruptured | 
10 66 Aneurysm, 2.0 9 
ruptured 
11 6 Aneurysm Yes 2.0 15 


/Ohguria Potassium 


Creatinine” 
I reatinent CQutcome 


Toxicity  (mg./100 ml.) 
Yes 16.4 Dialysis, Recovery 
amputation | 
Yes 18.4 Dialvsis (2 times) Death 
No 16.1 Dialysis Death 
No 14.3 | Dialysis Death 
Yes S443 | Dialysis (3 times) Recovery 
| amputation 
No | 14.0 Dialysis | Death 
| 
Yes | 15.6 Dialysis (3 times) Recovery 
| amputation, peri- 
| toneal lavage 
No 29.4 Dialysis Death 
No | t Conservative Recovery 
No 14.3 Conservative Recovery 
No 16.0 Conservative Recovery 


* The plasma creatinine prior to the first dialysis or the highest value recorded in the non-dialyzed patient. 
+t The highest non-protein nitrogen was 180 mg./100 ml. 


findings prior to surgery. Neurologic changes 
indicative of injury to the spinal cord had devel- 
oped in one patient (Case 1). Five major vascular 
procedures were performed in one patient (Case 
8) on the abdominal, pelvic or femoral vessels 
prior to the present operation which consisted of 
inserting a Dacron® aorto-femoral-popliteal by- 
pass. A history of antisyphilitic therapy was 
obtained in two of the eleven patients. The renal 
failure was more severe in patients requiring 
dialysis therapy and all five deaths occurred in 
the group. These patients exhibited a more 
intense catabolic response and potassium intoxi- 
cation occurred in four, three of whom had 
gangrenous extremities. Im addition to three 
hemodialyses, peritoneal lavage beginning on 
day 36 of renal failure was employed in one 
patient (Case 7) [76]. 

Further analysis of the fatal cases reveals a 
number of contributing causes in addition to 
the uremia, as is also suggested by the fact that 
three of the five fatalities occurred within the 
first nine days of oliguria. One patient (Case 2) 
had a cerebral vascular accident on the night of 
surgery and remained comatose until death on 
day 13. On postmortem examination there was a 


large area of softening in the right paricto- 
occipital region with multiple thrombi in the 
smaller vessels of this region and the brain stem. 
A thrombus in the aorta partially occluded both 
renal arteries, the right kidney was infarcted, 
and there were multiple infarcts in the left kid- 
nev. There was a thrombus in the right coronary 
artery and _ these revealed marked 
atherosclerosis. One patient (Case 3) was im 
extremis when first seen. On day 8, three hours 
after hemodialysis was started, shock occurred 
but because of his moribund state the procedure 
was continued for an additional hour during 
which time a number of unsuccessful efforts were 
made to restore the blood pressure. Forty min- 
utes after dialysis was terminated the patient 
died. Unfortunately, examination at necropsy 
was limited to the abdomen; the graft and suture 
lines were intact; there was hepatic congestion 
and tubular necrosis with a large number of bile- 
stained crystals in the lumen of the tubules. 
One patient (Case 4) revealed signs of wide- 
spread bronchopneumonia, high fever and shock 
on day 7 and died on day 9. The extensive 
bronchopneumonia was confirmed on patho- 
logic examination as well as a large retro- 


vessels 
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TABLE 
(HE PHOSPIHIORUS-PLOOD UREA NITROGEN RATIO IN 
PATIENTS WITH ACUTE RENAL INSUFFICIENCY 
WITH AND WITHOUT DEVITALIZED MUSCLE 


No. of | Stand- 


No. of Deter- ard 
Patients mina- Devia- 
tions tion 
| 
Crush injury ef 1 | 0.10 
Aortic resection | 
Muscle necrosis 3 7 |0.10] +0.01 
No overt necrosis 5 9 0.07  +0.01 
(ther causes 
No overt necrosis 21 4] 0.06 +0.02 


peritoneal hematoma from the earlier rupture, 
an old posterior myocardial infarct and acute 
tubular necrosis. One patient (Case 6) had 
periods of supraventricular arrhythmia through- 
out the survival period and died on day 8 within 
ten minutes after the beginning of hemodialvysis. 
Examination at necropsy revealed a rupture of 
the aorta immediately above the suture line, 
with old and fresh blood in the retroperitoneal! 
space. The ostium of the left renal artery was 
partially obstructed by a thrombus originating 
in the aorta, and the left renal vein was com- 
pletely thrombosed. Both kidneys were con- 
gested and there were areas of infarction. 
Examination of the heart revealed marked left 
ventricular hypertrophy and narrowing of the 
coronary arteries. One patient (Case 8) was 
virtually anuric until day 6, and because of the 
absence of surgical shock and a short occlusion 
time the possibility of renal infarction was con- 
sidered likely. By day 15 he excreted 490 ml. of 
urine. On day 16 he complained of severe back 
pain and shock developed. Surgical exploration 
was unrevealing, the patient remained in shock 
and died on day 17. Postmortem examination 
disclosed infarction of both kidneys which was 
estimated to include all but 10 per cent of the 
parenchyma. In addition, the left renal vein 
contained thrombus. Extensive broncho- 
pneumonia was also present. 

The highest PO, to blood urea nitrogen ratios 
(0.1) were obtained in a lumberjack with a crush 
syndrome and the three patients with gan- 
grenous changes in an extremity. (Table m.) 
The mean ratio in the group of patients with 
acute renal insufficiency who were free of 
devitalized muscle was 0.06. A possible explana- 
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‘TABLE 
PLASMA CREATINE AND CREATININE CONCENTRATIONS * 
IN UREMIA (RESULTS OF DETERMINATIONS BY 
THREE METHODS) 


Creatine Creatinine 
(mg./100 mil.) (mg./100 ml.) 
(ase 
| Folin Haugen Van Pilsum § Folin Haugen Van Pilsum 
Patients with Acute Renal Insufficiency 
5 7.5 13.2 3.5 11.5 
77 | 24.7 21.3 18 5 13.6 13.9 12.4 
18.7 14.0 ee 19.9 18.7 16.1 
6 1.4 14.1 
3 2.2 1.4 29.4 28.5 w 5 
83.7 6.2 
6.0 
35 5.0 3.9 | 
36 17.2 12.2 13.6 12.0 33.3 10.3 
7 4.5 0) 24.0 23.5 23.0 
52 20.0 19.4 18.5 
53 14 6 9 2 9 0 8.2 
Fatients with Chromic Renal Insufficiency 
79 16.8 
18 8 12.4 
4 2.3 25.7 24.7 23.5 
87 § 24 0 12 2 1 3 
20 6.0 4.5 3.2 12.5 11.7 11.4 


* When sufficient plasma was available all three methods were used 
and the values listed were therefore obtained from the same plasma 
specimen. 

Tt Values on days 6 and 15 of oliguria; hemodialysis day 9. 

3 Values, morning and afternoon. 

§ Values in February and March. 


tion for the intermediate value of 0.07 obtained 
in the other four patients after aortic resection ts 
that, even though free of overt gangrene, some 
damage to the muscle may have been sustained 
during the prolonged period of aortic clamping 
which lasted from one to six hours. In addition, 
evidence of impaired venous drainage was some- 
times observed in the absence of signs of arterial 
insufficiency. 

The elevation in plasma creatine concentra- 
tion observed in the patients with a gangrenous 
extremity is to be noted in Table m1. 


COMMENTS 


In a consideration of the acute renal failure 
associated with aortic surgery the question 
arises whether the mechanism is similar to that 
obtained with other forms of surgery, trauma or 
hemorrhage, or whether it is of a unique nature, 
presumabiy related to the aortic clamping and 
possibly involving factors of a reflex nature or in 
some way implicating the lower extremities. 
Theoretically, the essential feature or formal! 
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cause of any non-nephrotoxic mechanism is an 
increase in renal vascular resistance [77-27], 
with protracted renal ischemia [2/—25]. This, in 
turn, results in parenchymal damage of varying 
severity which may include both tubular ob- 
struction [26] and back diffusion of filtrate 
'20,23,27,28|. Whether the renal ischemia is 
initiated and sustained by neurogenic or 
humoral! factors, or a combination of forces re- 
mains uncertain. There may be multiple triggers, 
more than one humoral agent, or different 
effects dependent on the prevailing intrarenal 
conditions. The measurement of renal blood flow 
during oliguria and diuresis has yielded varying 
results depending on whether sodium para- 
aminohippurate [24] or an inert gas method [29] 
was employed. We are aware of only four experi- 
mental preparations in which the predictability 
of producing reversible renal failure is sufficiently 
certain to be considered causal; and three of 
these preparations include the administration of 
pigment or a cytotoxic substance [30-32], while 
the other depends on renal arterial occlusion 
33). The familiar clinical expression of these 
deficiencies in basic information consists of 
attempting to explain why, within a group of 
patients all subjected to the same stress and in 
whom other variables assessed at the clinical level 
appear equal, acute renal insufficiency develops 
in only a small percentage. It is precisely this 
predicament which confronts one who is con- 
sidering the relationship between aortic surgery 
and renal failure. 

Recently an explanation which is quite spe- 
cific has been advanced for the development of 
renal failure in association with aortic surgery. 
Powers, Boba and Stein [34] in animal experi- 
ments found an increase in renal resistance and a 
decrease in renal blood flow during prolonged 
cross-clamping of the terminal aorta. The kidney 
in which the direct measurements were made 
was removed at the conclusion of the operation 
and the dogs sacrificed two days later, at which 
time the remaining kidney showed changes 
interpreted as distal tubular necrosis. Urine 
flow decreased during the period of cross-clamp- 
ing and remained low during the survival period. 
Similar results were obtained in the five dogs 
studied. The renal damage could be prevented 
by prior denervation of the kidney or ganglionic 
blockade. These investigators concluded that 
tubular necrosis can be produced by cross- 
clamping the terminal aorta, and prevented by 
denervation or ganglionic blockade. 
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Partial confirmation of these findings has been 
obtained by Nanson, Noble and Emson [35] who 
found that cross-clamping the distal aorta of dogs 
for two or more hours regularly produced “‘distal 
tubular damage,” but this was not invariably 
associated with a decrease in urine flow. These 
workers stated that the histologic changes could 
be prevented by infiltration of the adventitia 
of the renal artery with a local anesthetic or by 
ganglionic blockade. They mentioned that 
estimates of renal blood flow during clamping 
showed no significant reduction but later stated 
that opaque material injected into the renal 
artery during aortic clamping failed to perfuse 
the renal tissue and this observation was inter- 
preted as evidence of vasospasm. The only evi- 
dence of functional impairment offered is that of 
antidiuresis, a phenomenon which can also be 
demonstrated with stimulation of the renal 
nerves or a tourniquet applied to an extremity 
| 36-38), and need not have any relation whatso- 
ever to the nondescript distal tubular damage. 

These informative and provocative studies 
raise Many interesting questions, among which ts 
the one dealing with the existence of “reflex 
anuria.”’ Evidence interpreted in support of the 
existence of reflex anuria has been presented by 
Friedman et al. [39,40] who were impressed with 
the presence of *‘veno-renal”’ reflexes which were 
activated and caused abrupt decreases in renal 
blood and urine, flows during manipulation of 
the renal pedicle, inferior vena cava and femoral 
vessels. * These studies were of a short term na- 
ture, however, and any attempt to translate the 
findings into terms of the acute renal failure 
encountered clinically must be qualified [47]. 
It is well known that stimulation of the renal 
nerves [42-49] as well as a large number of other 
physiologic, pharmacologic and emotional stim- 
uli [50] result in a decrease in renal blood flow. 
It has not been shown, however, that neurogenic 
stimuli alone are capable of producing the 
experimental counterpart of the acute tubular 
necrosis encountered in man. 

Powers, Boba and Stein [34] studied one dog in 
which a non-occluding clamp was applied to the 
side of the aorta and, although blood flow to the 


* Dr. Friedman, in a personal communication, stressed 
the importance of the hydration of the animal at the 
time the studies were performed. This point was also 
made by Hamilton and his co-workers in connection with 
their studies [33] and warrants consideration in any study 
dealing with the experimental production of acute renal 
insufficiency. 
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hind limb was preserved, renal damage still 
occurred. In a subsequent paper Powers et al. 
\57| referred to their earlier work in terms of the 
crush syndrome and so apparently did not con- 
sider that the experiment just described totally 
exonerates the hind limb. It might be mentioned 
in this connection that a tourniquet applied to 
the hind limb of a rabbit [52-54], cat [55], rat 
|28,42| or dog {.37,56| does not cause acute renal! 
failure. The few exceptions to this statement 
involve animals who were dehydrated, aciduric, 
or to whom various pigments were also given 
.54,57|. Application of the tourniquet in animals 
or blood pressure-cuff Compression in man does 
cause a decrease in renal blood flow which in the 
dog {37} and man [38] is not prevented by 
denervation. It is of considerable interest, how- 
ever, to note that the renal vasoconstriction in 
dogs could be prevented by deafferentation 
accomplished by sectioning the spinal cord 
at L,; and indicating that neurogenic stimuli at 
least initiated the fall in renal blood flow (58). 

Unless one assumes that occlusion of the aorta 
above the renal artery offers some sort of protec- 
tion to the kidney (59,60). It is worth inquiring 
into the reason why this procedure is relatively 
innocuous; while clamping below the level of the 
renal arteries for a similar period of time induces 
drastic changes in the kidney. In the four dogs 
used as controls, Powers noted no change in renal 
blood flow and no clinical or histologic evidence 
of distal tubular necrosis. These dogs were sub- 
jected to the same experimental procedure 
except the aorta was untouched. This being so, a 
more convincing experiment would consist of 
demonstrating biochemical evidence of renal 
insufliciency in a group of dogs subjected to no 
procedure or manipulation other than that asso- 
ciated with clamping the terminal aorta. This 
procedure in human subjects caused no depres- 
sion of renal function although the occlusion 
time was shorter than that employed in the 
studies performed on dogs [67]. 

Analysis of the patients with acute renal insuf- 
ficiency following aneurysmectomy at the 
Albany Hospital [37] disclosed a good correla- 
tion with the duration of aortic clamping but 
not with the number of transfusions, presence of 
hypotension or reactions to transfusion. Such a 
correlation might also be made in the present 
series although the three patients in whom the 
occlusion time was one to one and a half hours 
would have to be considered as exceptions. 
Postulating such a relationship, however, may 
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be an oversimplification; for the patients with 
the longest occlusion times usually had other 
factors or complications which could be impli- 
cated in the renal damage. In five of the eight 
patients the aneurysms had ruptured. Nine of 
the eleven patients had significant degrees of 
hypotension and the renal changes might well 
have had their origin in this circulatory stress. 
Although one patient (Case 1) manifested no 
significant hypotension, a similar mechanism 
cannot be excluded for it is well known, from 
both experimental |/9,33,55,62,63| and clinica! 
|22,64,65| studies, that the status of the renal 
circulation cannot be equated with the systemic 
blood pressure. 

There was an obvious cause for at least part of 
the renal damage in three of the patients. In two 
patients (Cases 2 and 6) thrombi in the aorta 
partially occluded the ostium of one or both rena! 
arteries, with partial or total infarction of the 
ipsilateral kidney. In one patient (Case 8) al- 
though the aorta appeared surprisingly free of 
atheromatous ulceration, both renal arteries 
contained thrombi and 90 per cent of the total 
parenchyma was infarcted. The importance of 
atheromatous emboli to the kidney during aortic 
surgery has been emphasized by Thurlbeck and 
Castleman [7]. In two patients (Cases 6 and 8) 
thrombi of the renal vein also were present and 
it is worth recalling the fact that the kidney is 
much less tolerant of occlusion of the renal vein 
than it is of occlusion of the renal artery or 
renal pedicle {66,67}. 

It has been previously mentioned that the 
Albany and Canadian groups of investigators 
were able to prevent the renal damage asso- 
ciated with cross-clamping of the aorta by 
ganglionic blockade or other denervating pro- 
cedures [ 34,35}. Powers, Boba and Stein [34] and 
Nanson, Noble and Emson [35] employed 
Arfonad® [68,69] and instillation of a local anes- 
thetic in the renal pedicle in patients undergoing 
surgery, and were of the opinion that these 
procedures might lower the incidence of post- 
operative renal insufficiency. Johnstone and his 
colleagues {70] used papaverine or Trasentine® 
to combat renal vasoconstriction, and Blackburn 
et al. [77] found that the decrease in urine flow 
and renal clearances associated with infusion of 
distilled water could be reverted by the admuin- 
istration of parathyroid extract. Recently the 
use of Arfonad has been recommended in selected 
patients with abruptio placentae to prevent the 
development of renal failure [57]. During the 
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past two years Trasentine has been adminis- 
tered to four patients with established acute renal 
insufficiency and a significant but small and 
transitory increase in urine volume was observed 
in three of the patients. The overt syndrome did 
not develop in five other patients who were con- 
sidered candidates for acute renal failure at the 
time the administration of Trasentine was 
started. Although nervous impulses alone ap- 
parently are not capable of producing acute 
renal insufficiency, one cannot exclude their 
operation as a contributing force in a precondi- 
tioned system, and efforts directed at preventing 
or relieving renal vasoconstriction should be 
continued. Although theoretically desirable, 
we have been reluctant to advise the prophylactic 
use of a potent ganglionic blocking agent in 
patients subjected to aortic resectional surgery. 
This reluctance stems from the impression that 
the incidence of acute renal insufhciency ts low in 
patients in whom surgery is uncomplicated. Al- 
though acute renal insufficiency is more frequent 
in cases which are complicated, it is in these very 
situations, some of which are of an emergency 
nature, that the evaluation of the patient might 
be rendered all the more difficult by the im- 
mediate or prior administration of a ganglionic 
blocking agent. Injection of a local anesthetic 
around the renal pedicle during aortic surgery, 
as recommended by Nanson and associates |35), 
is considered worthwhile for 1t may well accom- 
plish the same result without the disadvantage 
of generalized neurogenic blockade. We shall 
continue to use either Trasentine or Arfonad in 
selected patients seen within the first hours after 
the onset of oliguria and in whom the blood 
pressure has been stabilized in the hope that, 
although renal ischemia exists at the time treat- 
ment is begun, the consequences of protracted 
renal vasoconstriction may be prevented. 
Another complication of aortic resectional 
surgery is the development of vascular insufh- 
ciency in one or both of the lower extremities. 
This may appear in the form of gangrene, result- 
ing from an embolus or diffuse thrombosis, or 
the dominant element may be that of venous 
occlusion with thrombophlebitis which is some- 
times of the form described as phlegmasia cerulea 
dolens. These complications assume a particular 
significance in the oliguric patient. In _ their 
informative studies of Korean War casualties, 
Teschan et al. |72|, Smith and associates [73] and 
Meroney | 74) stressed the importance of the over- 
all catabolic response, and Meroney [75] empha- 
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sized the grave consequences of necrotic muscle in 
the presence of renal insufficiency as well as the 
need for early and complete removal of such 
tissue. In the patients discussed herein, potas- 
sium intoxication in three with complicating 
gangrene of the leg developed. ‘They appeared 
parucularly toxic and the rate of clinical dete- 
rioration seemed out of proportion to the rate of 
progression of the uremia, although the latter 
was rapid. One patient (Case 5) illustrated the 
dangers of procrastination in such patients; 
by the time the patient was brought to the 
operating room the serum potassium was 8.1 
mkq. L. and the electrocardiogram revealed 
evidence of advanced intoxication. Surgery was 
postponed and hemodialysis was started. Dur- 
ing that procedure a tourniquet was applied 
and the leg packed in ice. A below-the-knee 
amputation was performed in this patient (Case 
5) and in the second patient (Case 7); an above- 
the-knee procedure was performed in the third 
patient (Case 1). 

The decision to amputate a 
can usually be made with confidence and con- 
viction. It is much more difficult, however, to 
decide on a course of action in treating patients 
in whom the manifestations of vascular insufli- 
ciency are less pronounced. Here the physician 
is confronted with the unenviable choice of 
recommending radical* treatment, or the 
alternative of electing a conservative and ap- 
parently appropriate therapeutic regimen in the 
realization that the visual and tactile data 
obtained at examination provide information 
which is quite meaningless in terms of the bio- 
chemical integrity of the cells. The only effort 
which has been made to provide the physician 
with objective evidence pertaining to the func- 
tional integrity of the cells under these cir- 
cumstances is the study by Meroney which deals 
with the PO,: non-protein nitrogen ratio [75]. He 
has shown that the value of this ratio is greater 
than 0.05 in those patients in whom acute renal 
insufficiency is complicated by the presence of 
devitalized muscle. Higher values will be ob- 
tained over all ranges with the PO,: blood urea 
nitrogen ratio which has been used in _ this 

* The word “radical”? must be interpreted within the 
framework of the available therapeutic facilities. If such 
facilities include the means of performing prophylactic 
daily hemodialyses, as. recommended by ‘Teschan, 
©’Brien and Baxter [76], it may be possible to avoid 
amputation in some of the cases. We have not attempted 


intermittent peritoneal lavage in the sueuneeues post- 
operative period in these patients [77]. 


gangrenous leg 
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laboratory, since the blood urea nitrogen in ure- 
mia Constitutes 74 to 89 per cent of the non-protein 
nitrogen [78]. When the non-protein nitrogen is 
measured, the ratio should be lower for whole 
blood than for plasma. This effect will be less if 
urea nitrogen is measured but it is doubtful that 
the differences would ever be of significance in 
routine clinical practice. In the present observa- 
tions the patients with devitalized muscle had 
the highest ratios. (Table u.) Onlv one of the 
eight values of subjects in this group was below 
0.09 but seven of the forty-one measurements 
made in patients without overt muscle necrosis 
equaled this value. Similarly, the ratios obtained 
from the subjects with renal insufficiency after 
aortic surgery unaccompanied by overt gan- 
grene included two values in the high range. A 
lesser number of both false positive and false 
negative values was reported by Meroney [75]. 
In general, our results confirm the findings of this 
investigator but the variability in the data points 
up the desirability of obtaining corroborating 
evidence before recommending radical therapy 
based on these chemical values alone. 

The question arose as to whether or not plasma 
creatine determinations might provide such 
corroborating evidence regarding the presence 
of devitalized muscle, for in the early studies of 
Bywaters and Popjak an increase in creatine 
excretion had been observed in experimental 
crush injury [53]. A tourniquet was therefore 
tightly bound around the left thigh of a dog in a 
manner similar to that described by these 
British investigators and left in place for ap- 
proximately five hours. The expected rise in 
plasma creatine was observed and it was shown 
that the traumatized limb was the source of the 
added creatine. (Table 1v.) On further review 
of the literature it was learned that Aub and Wu 
nearly forty vears earlier had demonstrated 
striking elevations in plasma creatine in their 
studies of experimental traumatic shock resulting 
from injury to the limb [80]. Measurement of the 
concentration of plasma creatine was therefore 
performed in the next four patients transferred 
to this hospital with acute renal insufficiency 
following aortic surgery. The concentrations 
were found to be greatly elevated in the two 
patients with gangrene (Cases 5 and 7) while 
only slight increases were observed in patients 
who were free of this complication. (Table 11.) 
The plasma creatine was markedly elevated 
in another patient (Case 32) who was oliguric 
and in shock as a result of a bullet wound which 
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TABLE IV 
CREATINE AND CREATININE VALUES” OBTAINED FROM 
VARIOUS VESSELS BEFORE AND AFTER RELEASE 
OF A TIGHTLY BOUND TOURNIQUET FROM THE 
LEFT HIND LIMB OF A DOG 


| After Release 
Substance | 
(mg./100 ml.) | Control 0.3 he. 3.0 he. 
| 

| RFA RFV LFV RFA RFV LFV 
(lreatine 0. 3 1.8 5.1 2.2 1.8 4.9 
1.4 1.4 1.8 1.4 


(‘reatinine 1 0 


*A microtechnic modification '79] of the Van Pilsum method [77] 
was employed in these analyses. RFA = Right femoral artery. RFV = 
Right femoral vein. LFV = Left femoral vein. 


had severed the right iliac vessels some thirty-six 
hours earlier. The devitalized extremity had 
been packed in ice prior to the first determina- 
tion and an occlusive tourniquet had been ap- 
plied shortly thereafter. An elevated plasma 
creatine was also observed in a young man who 
had suffered a traumatic amputation of the left 
lower extremity (Case 35) and in another young 
male (Case 36) who had sustained a fracture of 
the left femur and pelvis with extensive damage 
to the soft tissue. This patient had two PO,: blood 
urea nitrogen ratios in the non-necrotic range 
(0.06 and 0.05). When the studies were ex- 
tended to eight additional patients free of overt 
muscle necrosis, significant elevations were ob- 
served in three of the patients (Cases 79, 80 and 
90) with chronic renal insufficiency. The speci- 
ficitvy of an elevated plasma creatine is clearly 
less than what was hoped for; a conclusion which 
is supported in the data published in some of the 
early biochemical literature dealing with the 
concentration of various non-protein nitrogen- 
containing compounds in uremia [/5,80-82); 
although in two of these reports no mention was 
made of the presence of gangrenous tissue [82,83]. 
No explanation will be attempted for the vari- 
ability of this finding, but it is worth noting 
that the patients with elevated values in the 
absence of overt muscle necrosis were all female, 
which is of interest in view of the known sex 
difference in creatine excretion [84,85]. 

Further study may reveal a specific enzyme, 
nucleotide, amino acid or intermediate of 
glycolysis which is a highly specific measure 
of the functional integrity of the cells. In addi- 
tion to the pharmacologic effects of the liberated 
substance, it will be desirable to know whether or 
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not the changes observed in plasma concentra- 
tion can be correlated with the degree and extent 
of cell damage before a therapeutic decision can 
be based on biochemical data alone. Until such 
information is at hand the choice in regard to 
conservative management, debridement or am- 
putation will remain a judgment decision. 


SUMMARY 


Eleven patients with acute renal insufficiency 
following aortic resectional surgery have been 
studied. All the patients were men; eight 
had aneurysms; three had occlusive vascular 
disease; and in each instance the lesion was 
distal to the renal artery. In five of the eight pa- 
tients the aneurysms had ruptured, emphasizing 
the association of ruptured aneurysm = and 
subsequent renal failure. Six of the patients 
survived, which is most encouraging in view of 
the coexistence of significant cardiovascular 
disease in ten of the eleven patients. A cerebro- 
vascular accident, bronchopneumonia, rupture 
of the aorta and in two instances refractory 
hypotension were the principal causes of death in 
the five fatalities in which uremia was con- 
sidered of secondary importance. Extensive renal 
infarction occurred in three of the patients. Nine 
of the eleven patients had sustained periods of 
significant hypotension and the renal failure may 
have had its origin in this circulatory stress. 

The current state of knowledge concerning 
the pathogenesis of acute renal insufficiency 
under these circumstances is reviewed and the 
opinion expressed that efforts directed at the 
relief of renal vasoconstriction are rational and 
should be pursued. The recommendation to 
infiltrate the renal pedicle during aortic surgery, 
especially in patients in whom rupture of an 
aneurysm has occurred, is supported. 

In three of the eleven patients gangrene 
of the lower extremity developed, a complication 
of particular significance in the oliguric sub- 
ject. In these three patients potassium intoxica- 
tion developed, and the rate of clinical deteriora- 
tion seemed out of proportion to the rate of 
progression of the uremia. Amputation was 
performed in all three patients. In the difficult 
decision regarding the choice of treatment in 
these or other patients manifesting less obvious 
signs of vascular insufficiency, assistance has 
been sought in measurements of the PO,: blood 
urea nitrogen ratio and the plasma-creatine con- 
centration. Both of these values are elevated in 
the presence of devitalized muscle but with 


further studies high values were also found in 
other patients with uremia who were free of this 
complication. The plasma creatine concentra- 
tion may exceed the creatinine concentration in 
uremia. The choice as to conservative manage- 
ment, debridement or amputation in patients 
with devitalized muscle cannot be made on a 
basis of biochemical data alone and for the 
present must remain a matter of judgment. 
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The Natural History of Hypertension’ 


James A. HAGANS, M.D. and ALBERT A. BRUST, M.D. 


Oklahoma City, Oklahoma 


wo hundred and twelve patients with hy- 

pertension were studied during a two-to- 
twelve year period ending in 1952 and antedat- 
ing the advent of the widespread use of drugs 
specifically prescribed to lower the blood pres- 
sure. The study was designed to answer the 
following questions. Can a meaningful classifi- 
cation of essential or primary hypertension be 
based upon the extent and severity of target 
organ involvement rather than upon the level 
and duration of the elevated blood pressure? If 
so, would such a classification point up differ- 
ences in the natural history of hypertension 
which could materially influence the evaluation 
of drug or other therapy? 


MATERIAL AND METHODS 


The 212 patients were studied at the Cincinnati 
General Hospital by a group of investigators headed 
by Eugene B. Ferris. Subjects for the study were 
selected on the basis of the finding of a diastolic blood 
pressure of 90 mm. Hg or more on one or more oc- 
casions during the initial evaluation period. The 
period of observation ranged from twenty-seven 
months to twelve years, with an average period of 
four years for the entire group. No patient was given 
any drugs with known specific antihypertensive 
potency. In addition to general medical measures 
directed toward the individual patient's well-being, 
treatment regimens included phenobarbital and other 
sedatives, cardiac glycosides, diuretic agents, and 
diets in which there was a moderate restriction of salt. 

After initial evaluation the patients were classified 
as follows: group 1, labile and unsustained hyper- 
tension; group u, hypertension secondary to poten- 
tially curable disease; group ut, hypertension second- 
ary to chronic renal disease; and group rv, essential 
or primary hypertension. Within each of these groups 
the hypertension was then designated as “benign” or 
“malignant” on the basis of funduscopic changes 
observed. Thus, for the purpose of this study, the 
term benign was reserved for those with normal 
retinal vessels, arteriolar narrowing or arteriovenous 
nicking with tortuosity and silver-wire streaking. The 


Cincinnati, Ohio 


term malignant included those who showed more 
advanced changes in the optic fundi, such as hemor- 
rhages, exudates or papilledema. The extent of 
involvement of heart, brain and/or kidneys’ deter- 
mined their designation as mild, moderate or severe. 
A patient free of any significant impairment of any of 
these organs was designated “‘mild.”’ When there was 
some evidence of impairment, but without frank 
decompensation of the brain, heart or kidney, the 
patient was considered “‘moderate.” Lastly, patients 
were considered to be “‘severe”’ if decompensation of 
any target organ was manifested. Appropriate clinical 
and laboratory studies were repeated at intervals 
throughout the period of study. 

During the course of the observations eighty-nine of 
the 212 patients died from some cause thought to be 
related to their hypertensive disease. Seventy-five of 
these patients were examined at autopsy. 


RESULTS 


The 212 patients were classified as shown in 
Table 1. Those presenting with advanced retina! 
vascular changes, and hence considered to be in 
the malignant phase of. hypertension, occurred 
in greater numbers in the group with poten- 
tially curable disease (47.3 per cent) and with 
chronic renal disease (60.9 per cent) than in the 
group with essential hypertension (27.6 per 
cent). Among the 141 patients classified as hav- 
ing essential hypertension, 102 were considered 
to have benign hypertension and _ thirty-nine 
malignant hypertension. 

In four of the 102 patients with essential hy- 
pertension who were initially classified as benign, 
malignant hypertension developed during the 
period of the study. Each of these manifested 
progressively severe funduscopic changes and 
their course terminated in renal insufficiency. 
None of the other patients who showed benign 
changes in the optic fundi during the initial 
examination demonstrated frank renal failure. 
Occasionally, a patient in the benign phase 
presented with transient pre-renal azotemia in 
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TABLE I 
GENERAL CLASSIFIGATION OF 212 HYPERTENSIVE PATIENTS 


Group | Etiology 
1 | Secondary to chronic renal disease............. 
11 | Secondary to potentially curable disease... .... 


| Funduscopic Changes 


Benign | Malignant 
| (Grades 0,1 and nu) | (Grades m and tv) | Potal 
| 
| 
102 39 141 
16 25 41 
| 10 9 19 
139 73 212 


association with cardiac decompensation, but 
the blood urea nitrogen returned to normal 
levels following adequate control of the con- 
gestive failure. Of the thirty-one patients classi- 
fied as severe on the basis of their target organ 
involvement (Table m), but showing benign 
changes in the optic fundi, twelve had cerebral 
damage, the remaining nineteen had congestive 
heart failure. It is interesting to note that none 
of this subgroup had persistent renal insuffi- 
ciency. Patients showing malignant changes in 
the optic fundi had a poorer prognosis. All 
patients in this category had obvious target 
organ involvement when initially seen. All 
eighteen patients in the moderate group, while 
not uremic, showed some degree of renal dam- 
age. All twenty-one classified as malignant and 
severe had sustained uremia from the time of 
the initial evaluation. 

Twenty-five of forty-one patients in group I 
who had chronic rena! disease with hypertension 
were classified as having malignant changes in 
the optic fundi. (Table m.) All but one were 


‘TABLE I 
GROUP I, ESSENTIAL OR PRIMARY HYPERTENSION, 
141 PATIENTS 


Fe Funduscopic Changes 
Target Organ 


Involvement 
Severity 


| Benign 


Malignant 
| 37 18 (Moderate renal) 
31 21 (Severe renal) 


dead at the termination of this study. The single 
surviving patient was a fifty vear old Negro man 
who was found to have exudative changes in 
his optic fundi when first seen. A diagnosis of 
polycystic disease of the kidney with mild renal 
impairment was substantiated. When last seen 
four and a half years later, his general physical 
condition was unchanged with the minor ex- 
ception of a slightly lowered diastolic blood 
pressure. The hard yellow exudates seen ini- 
tially in the fundi were sull present. Of the 
sixteen patients classified as having benign 
changes in the optic fundi when first seen, six 
were still alive at the end of the study. Of these 
six, two had chronic pyelonephritis and four 
had intercapillary glomerulosclerosis. All these 
patients continued to show persistence of their 
underlying renal disease, although one had be- 
come normotensive. In five of the ten patients 
who died the disease progressed to the acceler- 
ated phase, advanced retinopathy developed, 
and they died of uremia. 

It is also of interest to consider further those 
patients in group 11 who had hypertension asso- 
ciated with a potentially curable disease. Cer- 
tain pertinent data relating to their course are 
enumerated in Table tv. 

At the close of the study, two patients, each 
of whom had been followed up for three years 
following an attack of acute glomerulonephritis, 
were found to have normal diastolic blood pres- 
sures and no target organ involvement. One 
patient with postscarlatinal nephritis was also 
normotensive at the end of three years, but 
showed persistent traces of albumin in the 
urine. In the pre-eclamptic group at the close 
of the study, one patient was normotensive with 
no target organ involvement, and three were 
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‘TABLE Ill 
GROUP Il, CHRONIC RENAL DISEASE, FORTY-ONE PATIENTS 


*F unduscopic Changes 


No. Living No. Dying 
Diagnosis at Close From 
S ‘nsion 
at Benign Malignant 
Chronic pyelonephritis 20 2 18 8 12 
Chrome glomerulonephritis 4 0 4 0 + 
Intercapillary glomerulosclerosis 11 4 7 5 6 
Nephrocalcinosis - 0 l 0 
Csouty nephritis 0 0 
Periarteritis nodosa 3 0 3 l 2 
Congenital polycystic disease l 0 0 
TABLE IV 


GROUP Il, POTENTIALLY 


CURABLE DISEASE, NINETEEN PATIENTS 


Funduscopic Changes 


Total No. Living No. Dying 
jag nosis : at Close from | 
No. of Study Hypertension | Follow-up | | 
| | Benign | Malignant 

Acute Nephritis 

Glomerulonephritis . 4 4 0 0 3 l 

Post-scarlatinal nephritis. 1 0 0 0 
Pre-eclampsia . . . ire 4 0 1 4 1 
Acute tubular necrosis... . Ron l 3 0 2 2 
Unilateral renal disease. . . 4 1 3 0 0 3 
Pheochromocytoma... . . 0 0 0 


hypertensive, one of these presenting cardiac 
enlargement and anginal syndrome. Of the 
patients with acute tubular necrosis, three died 
in anuria and one, who had shown severe azo- 
temia, recovered and was normotensive without 
target organ involvement fifty-seven months 
after the onset of his disease. In two of three 
patients with unilateral renal disease who died, 
the correct diagnosis was established only at 
autopsy. The only patient surviving had under- 
gone a nephrectomy. He was a twenty-eight 
year old white man with unilateral hydronephro- 
sis due to an aberrant renal vessel. When last 
seen three years after surgery he was normoten- 
sive and showed a remarkable recovery from 
the advanced changes initially observed in his 
optic fundi. Preoperatively, his fundi had been 
classified as grade tv and he had urea retention. 
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At the end of the study the fundi were con- 
sidered normal, and there was no evidence of 
any other target organ involvement. 

In the labile hypertensive group (group Iv, 
Table 1), one patient died of far advanced pul- 
monary tuberculosis and was excluded from the 
evaluation. The remaining patients had an 
average observation period of 56.2 months and 
seven presented themselves for physical evalua- 
tion at the termination of the study. Four of 
them had normal blood pressures at that time, 
but in one of the four progressive cardiac en- 
largement had developed with an abnormal 
electrocardiogram and he was thought to be 
suffering from coronary artery disease. Three 
patients presented with elevated diastolic blood 
pressures at the close of the study;.one of these 
also had cardiac enlargement, but the electro- 
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FUNDUSCOPIC CHANGES 
BENIGN MALIGNANT 
Non-uremic Non—uremic Uremic 
Group I Group II Group I prams II re I Group II 
Essential | Chr. Rena] Essential | Chr. Renal Essential | Chr. nal 
48-4 years 4 years -+ 48 
36+ 3 years 3 years + 36 
£ 
= ° 
24 +2 years @@ ee 2 years + 24 
é 
0 
8+ + 18 
_ year | year +12 
° 
! . 
6 - 00 
ee 
re) 
3 - . ee -3 
ee ee | 000 
0 eeeee + 000 - 0 


Fic. 1. A comparison of the occurrence of deaths over time in groups t and 1 as related to 


funduscopic changes and to uremia. 


cardiogram was normal and there were clinical 
symptoms related to his enlarged heart. The 
remaining three patients were not available for 
physical examination. There was thus no corre- 
lation in this small group of patients between 
the presence or absence of hypertension and 
the appearance of any signs of target organ 
involvement. 

In groups 1 and 11 (Table 1) there were eighty- 
two deaths during the study. A comparison of 
their survival after documentation of their 
status when initially seen by our group is pre- 
sented in Figure 1. In the patients who initially 
showed benign funduscopic findings, death oc- 
curred throughout the study period in both groups 


(essential hypertension and chronic renal dis- 
ease). This was also true in patients who showed 
advanced funduscopic changes but who mani- 
fested no uremia initially. There is, however, a 
significant difference between the two groups 
in patients showing advanced changes in the 
optic fundi and uremia when first seen. Here, 
all patients with essential hypertension were 
dead within three months, while six of those 
with chronic renal disease lived more than six 
months and the group had an average survival 
of five and a half months. 

The incidence of the relationship of uremia to 
all deaths in each category is presented in 
Table v. 
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Fic. 2. The average blood pressures during the initial 
year of contact for each severity category of essential or 
primary hypertension. The average for each subject of 
all blood pressures recorded during the year of initial 
contact. Benign and malignant refer to funduscopic 
changes. Mild, moderate and severe refer to target organ 
involvement. “S”” represents the average systolic, and 
“PD” the average diastolic blood pressure for each 
category. 


Because so many current Classifications have 
stressed absolute values of systolic or diastolic 
blood pressures, the following analyses of blood 
pressure readings are presented graphically for 
the patients classified as having essenual hyper- 
tension (group 1, Table 1) in Figures 2, 3 and 4. 
These figures are based on numerous blood 
pressure readings, the average number per 
patient being twenty-five recorded during the 
initial year of his observation period. The least 
number of readings for any patient where an 
average is presented was five, while three pa- 
tients had more than 100 observations recorded. 
It can be seen from Figure 2 that the level of 
hypertension tended to be higher in patients 
who exhibited severe funduscopic abnormali- 
ties and in those with uremia. Figure 3 illustrates 
that the average diastolic blood pressure for a 
given patient is not necessarily related to the 
vascular changes in the fundi or to the degree 
of target organ involvement. As would be ex- 
pected, the average diastolic pressure tended to 
be highest in patients with advanced fundu- 
scopic changes and renal decompensation. 
Figure 4 is presented to emphasize the variabil- 
ity of the level of diastolic hypertension which 
exists in all phases of essential hypertension. 
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Fic. 3. Each individual patient's average diastolic blood 
pressure during the initial year of contact for each sever- 
ity category of essential or primary hypertension. Average 
diastolic blood pressures of individual patients. Lach open 
circle represents one patient. Benign and malignant refer 
to funduscopic changes. Mild, moderate and severe refer 
to target organ involvement. 


The concept of high ‘“‘fixed’’ levels of diastolic 
hypertension is not substantiated by these find- 
ings. At one time during the year of initial 
evaluation over half the patients in each severity 
category presented with a diastolic blood pres- 
sure greater than 130 mm. Hg. Mortality in two 
years in these groups ranged in increasing 


TABLE V 
RELATIONSHIP OF UREMIA TO DEATHS IN EACH 
ETIOLOGICAL CATEGORY 


Total Uremia 

Deaths Related 

lel: to Death 

Etiological Category 

Hyper- | 

tension |No.| 

1. Essential or primary... . 48 28 | 58.3 
u. Chronic renal disease... . . 34 | 29 85.2 
m. Potentially curable disease 7 | 7 | 100.0 
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hic. 4. Extremes of diastolic blood pressure during the initial year of contact for 
each patient in each severity category of essential or primary hypertension. Ex- 
tremes of diastolic blood pressures of individual patients. Each x represents the 
highest reading for an individual patient while the open circle represents the low- 
est diastolic pressure observed in a given patient. The concept of a high fixed 
level of diastolic blood pressure is not supported by these data. 


order of magnitude from 3 to 100 per cent, and 
target organ involvement ranged from total 
absence in the benign mild group to renal de- 
compensation in the malignant group with 
uremia. It is evident that the level of the diastolic 
blood pressure in a given subject at a given time 
does not reflect the severity of the disease as 
judged by target organ involvement and is of 
comparatively little value in the prognosis as 


‘TABLE VI 
ESSENTIAL OR PRIMARY HYPERTENSION, ADVANCED 
FUNDUSCOPIC CHANGES 


well. On the other hand, prognosis seems Closely 
related to the degree and type of target organ 
involvement. 

Much has been made of the precise classifica- 
tion of the optic fundus in hypertensive disease. 
Consequently, the thirty-nine patients with 


ESSENTIAL 


TABLE VII 


OR PRIMARY 


HYPERTENSION 


Average 
Changes in Fundi Survival 
Patients tality (mo.) 
Grade m1..... 25 | 6.5 
Without uremia 11 | 64 16.7 
With uremia 14 | 100 | 1.4 
Goede fV...... 14 79 | 
Without uremia 7 : 4.0 
With uremia 7 100 os 


(‘haracteristic 


No. of patients...... 
Previous history of hypertension (%). 
Prior duration of hypertension by his- 


Funduscopic 
Changes 
Malig- 

Benign 
102 39 
43.1 | 45.2 
76 80 
4.7 $5.5 
38/62 | 49/51 
46/54 | 15/85 
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essential hypertension whom we have classified 
as malignant have been divided according to 
the classic grading of fundal changes [9]. These 
data are presented in Table vi. 

In the group examined, no useful differences 
of prognostic significance were seen between 
patients showing grade ut and grade 1v changes 
in their optic fundi. Consequently, it was con- 
cluded that hemorrhages and exudates were as 
ominous as papilledema. 

In order that the findings in the group with 
essential hypertension can be compared with 
other studies previously reported, some pertinent 
vital statistics are enumerated in Table vit. 


COMMENTS 


Patients with essential hypertension are 
readily divisible into two major Categories: 
those with and those without sustained uremia. 
Those with sustained uremia all showed ad- 
vanced optic fundal changes (grade ui or Iv) 
and died rapidly within three months. Patients 
who did not manifest sustained uremia had a 
graded prognosis. The next most meaningful 
prognostic sign in this group was the degree of 
change in the optic fundus. Roughly half of 
those with malignant changes (Le., grade im 
or Iv) in the optic fundi were dead within two 
years, irrespective of the other particulars of 
target organ involvement. Patients with benign 
funduscopic changes have a variable prognosis 
which is apparently determined by the severity 
and nature of the other target organ involve- 
ment. Finally, the normal life expectancy was 
not reduced among patients with benign fundu- 
scopic changes and no clinically apparent target 
organ impairment. Burgess has documented 
similar observations [/8]. The method of classifi- 
cation of patients with essential hypertension is 
graphically illustrated by decimation curves in 
Figure 5. 

If the group of patients presented herein are 
representative of essential hypertension as it 1s 
generally seen, we infer that the evaluation of 
antihypertensive agents will continue to be con- 
fusing until proper attention is given to the 
degree of change in the optic fundus and the 
extent of target organ involvement, rather than 
to the degree of elevation of the diastolic blood 
pressure. Any therapeutic agent given to the 
thirty-four patients who composed the lowest 
decimation curve in Figure 5 would be con- 
sidered effective on the basis of duration and 
per cent of survival. In this group were patients 
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Fic. 5. Decimation curves for severity categories of essen- 
tial hypertension. MEH = malignant chaages in the 
optic fundi (grades m and tv). BEH = benign changes 
in the optic fundi (grades 0, 1 and m). All patients were 
followed up for at least two years. The four-year point 
for each category is an estimation based on the number 
of subjects followed that length of time, hence the inter- 
rupted line past two years. (Refer to Figures 2, 3 and 4 
for pertinent blood pressure data on the patients in these 
severity Categories. ) 


who, by various classifications using the level 
of the diastolic blood pressure, might be con- 
sidered to be in the malignant phase of their 
disease. (Figs. 3 and 4.) 

It is our suggestion that the most critical group 
for the evaluation of an antihypertensive agent 
would be composed of patients who present with 
optic fundi showing grade 1 or tv (i.e., malig- 
nant) changes but who have no sustained azo- 
temia. It is within this group that most series 
show a uniformly poor prognosis [2-5,7/—73, 
15-17). 

Finally, it should be emphasized that, as 
shown by earlier workers, an effective doctor- 
patient relationship can materially modify 
symptoms |/9,20}. In our group of patients with 
essential hypertension without advanced fundus- 
copic changes, twenty-two of thirty-five re- 
ported marked symptomatic improvement un- 
associated with any sustained reduction in 
diastolic blood pressure. These patients had 
established a cordial and secure relationship 
with their physician. Of twenty-two additional! 
patients, who were not identified with any 
particular physician, only five had a similar 
symptomatic improvement. 


SUMMARY 


1. Two hundred and twelve patients with 
various forms of hypertension were classified 
according to the changes in their optic fundi 
and the degree of target orcan involvement. 
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They were followed up for an average period 
of four years, the shortest follow-up interval 
being two years for any one patient. During the 
period of observation the patients received no 
antihypertensive drug therapy but were given 
more general medical treatment as indicated. 

2. Those with essential hypertension showed 
a strikingly different life expectancy, depending 
upon the presence or absence of sustained 
uremia. 

3. In the absence of sustained uremia, the 
degree of change in the optic fundi and the 
severity of other target organ involvement 
seemed most markedly to influence the patient's 
life expectancy. 

4. Those with elevated diastolic blood pres- 
sures, irrespective of the degree of elevation, 
who manifested benign changes in the optic 
fundi and no evidence of target organ decom- 
pensation enjoyed a life expectancy approxi- 
mating that of the general population for a 
similar age group. 

5. In view of these findings and the fact that 
there is often marked lability in the diastolic 
blood pressures in patients in all stages of 
severity of essential hypertensive disease, evalua- 
tion of drug therapy should be based upon the 
degree of target organ involvement and optic 
fundal changes rather than upon the degree of 
elevation of the diastolic blood pressure. 
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his advice and help during the study. 


REFERENCES 


1. Fress, E. D. The discrepancy between home and 
office recording of blood pressure in patients under 
treatment with pentapyrolidinium. AM. Ann. 
District of Columbia, 23: 363-367; 414, 1954. 

2. Smirk, F. H. Results of methonium treatment of 
hypertensive patients: based on 250 cases treated 
for periods up to 34 years. Brit. M. J., 1: 717-723, 
1954. 


3. ScuroeperR, H. A., Morrow, J. O. and Perry, 


10. 


19. 


20. 


Natural History of Hypertension -—Hagans, Brust 


Hi. M., Jr. Studies on the control of hypertension, 
by hyphex. Circulation, 10; 321-330, 1954. 

Mover, J. H., Hemmer, C., Percy, K. and Forp, 
R. V. The effect of treatment on the vascular 
deterioration associated with hypertension. Am. J. 
Med., 24: 177-192, 1958. 

Dorvitst, F. and Bakker, J. L. Ecolid in medical 
treatment of severe hypertension. J. A. M. A., 
163: 429-4306, 1957. 

Winkins, R. W. New drugs for hypertension, with 
special reference to chlorothiazide. New England 
J. Med., 257: 1026-1030, 1957. 

FAIRBAIRN, J. F. Selection of hypertensive patients 
for drug treatment. Proc. Staff Meet., Mlayo Clin., 
33: 12, 307-312, 1958. 

KrRoGsGOARD, A. R. The role of reserpine in the 
treatment of essential hypertension. Acta med. 
Scandinav., 162: 465-474, 1958. 

Kerry, N. M., WaAGENER, H. P. and Barker, N. W. 
Some different types of essential hypertension: 
their cause and prognosis. Am. J. M. Sc., 197: 
332-343, 1939. 

Scuroeper, H. A. and Sreeve, J. M. Studies on 
essential hypertension. 1. Classification. Arch. Int. 
Med., 64: 927, 1939. 


. Grimson, K. S. The surgical treatment of hyper- 


tension: collective review. Surg., Gynec. Ohbst., 
75: 421, 1942. 

PALMER, R.S., Loorrourow, D. and Dorrinc, C. R. 
Prognosis in essential hypertension. New Lngland 
J. Med., 239: 990-994, 1948. 

Pace, I. H. and Corcoran, A. C. Arterial Hyper- 
tension: Its Diagnosis and Treatment, 2nd ed. 
(Chicago, 1949. The Year Book Publishers, Inc. 

Masrer, A. M., Garrietp, C. I. and 
M. B. Normal Blood Pressure and Ilypertension. 
Philadelphia, 1952. Lea & Febiger. 

ScurRoevER, H. A. Hypertensive Diseases: Causes 

-and Control. Philadelphia, 1953. Lea & Febiger. 

Perera, G. A. Hypertensive vascular disease, 
description and natural history. J. Chronic Dis., 

Duncan, G. G., Gitt, R. J., Jenson, W. K., Git- 
MORE, B. W. and Freeman, R. B. Progress in the 
Management of Essential Hypertension: Classi- 
fication and Therapy. Medical Division, Pennsy]- 
vania Hospital, Philadelphia, Pennsylvania, Copy- 
right 1958. 

Burcess, A. M. Benign essential hypertension: 
follow-up of 100 patients under observation from 
18 to 34 years. Ann. Int. Med., 43: 740, 1955. 

Wo rr, S. et al. Life Stress and Essential Hyperten- 
sion. Baltimore, 1955. Williams & Wilkins Co. 
SHAPIRO, A. P. Consideration of multiple variables 
in evaluation of hypotensive drugs. J. A. M. A., 

160: 30, 1956. 


AMERICAN JOURNAL OF MEDICINE 


4 
2. 
1 3. 
14 
15 
18. 


Left Ventriculo-Right Atrial Communication’ 


Diagnosis by Clinical, Hemodynamic and Angiographic Methods 


EUGENE BRAUNWALD, M.D. and ANDREW G. Morrow, M.D. 
Bethesda, Maryland 


HOSE forms of ventricular septal defect 
“TL which permit the passage of blood directly 
from the left ventricle to the right atrium have, 
until recently, been considered rare and recog- 
nized only at postmortem examination | 7/,3}. 
With the wide application of operations for the 
correction of atrial and ventricular septal de- 
fects, an increasing number of such lesions have 
been encountered, thus far only unexpectedly, 
at the operating table {4-8}. Preoperative 
recognition of this anomaly is desirable, how- 
ever, in the selection of patients for operation 
and in the planning of the surgical procedure 
itself. Four patients with left ventriculo-right 
atrial communications have recently been 
studied at the National Heart Institute. The 
correct diagnosis was suggested by characteristic 
clinical and hemodynamic findings and proved 
in three instances by selective angiocardiography 
with left ventricular injection. 


CLINICAL SUMMARIES 


Case 1. N. S. (Clinical Center No. 01-59-23), a 
sixteen year old girl, had had a heart murmur since 
birth but had remained asymptomatic. The blood 
pressure was 100/70 mm. Hg and the heart was not 
enlarged to percussion. A prominent systolic thrill 
accompanied by a grade 4 (scale of 6) holosystolic 
murmur was most prominent in the third and fourth 
intercostal spaces at the left sternal edge. The pul- 
monary second sound was widely split, but moved 
normally with respiration. The electrocardiogram was 
normal. Fluoroscopic and radiographic examinations 
revealed only slight generalized cardiac enlargement 
and increased pulmonary vascularity. The clinical 
impression was ventricular septal defect. The results 
of right heart catheterization through the basilic vein 
(summarized in Table 1) revealed a normal pulmonary 
artery pressure and evidence of a moderate sized 
left-to-right shunt entering the right atrium. In order 
to determine whether or not this shunt resulted from 
an atrial septal defect, another catheterization from 
the saphenous vein was performed. The interatrial 


septum could not be traversed and no anomalous 
pulmonary veins were entered. On this occasion the 
termination of the shunt was again localized to the 
right atrium. To determine the origin of the shunt, 
transbronchial left heart catheterization was carried 
out and indicator-dilution curves were recorded from 
the femoral artery following the injection of indigo 
carmine into the left atrium and left ventricle. Both 
curves were abnormal (Fig. 1), proving that the shunt 
originated distal to the mitral valve (9). The absence 
of a continuous murmur was thought to exclude an 
aortic—atrial communication. The findings thus indi- 
cated the presence of a shunt originating from the left 
ventricle and terminating in the right atrium. lo 
characterize the lesion further, a catheter was passed 
into the left ventricle from the right radial artery and 
a selective angiocardiogram was performed. (Fig. 2.) 
Contrast material was seen to pass immediately into 
the right atrium from the left ventricle. 


Case nu. J. G. (Clinical Center No. 01-95-65) was 
a seven year old girl with a history of a murmur since 


LV. Inj. 


> . 


Fic. 1. Case 1. Indicator-dilution curve recorded from a 
systemic artery following left ventricular injection. The 
vertical arrow indicates the mid-point of injection. The 
oblique arrow at the break in the descending limb of the 
curve shows the presence of a left-to-right shunt originat- 
ing distal to the mitral valve. 


* From the Clinic of Surgery, National Heart Institute, Bethesda, Maryland. 
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DATA OBTAINED AT 
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RIGHT 


HEART CATHETERIZATION 


TABLE I 


ATRIAL COMMUNICATION 


IN PATIENTS WITH LEFT VENTRICULO-RIGHT 


PC 


SVC 


RA 
RV 


PA 


PC 


SVC 


RA 
RV 
PA 


PC 


PC 


Location * 


Pressure 
(mm. Hg) 
Systolic Diastolic 
6 2 
25/2 
25/9 15 
16/4 10 
6 
7 5 
41/6 
40/6 20 
16/3 9 
0) 
2 0 
20/2 
17/8 12 
4/2 3 
2 0 
21/2 
21/7 12 
7/2 3 


Content 
(vol. % 
Case I 
10.5 | 
| 
13 | 45, 42 
39 
13.5 | 39 
Case Il (Preoperative) 
10.2 
12.4 45 
13.9 62 
14.3 57 
Case I] ( Postoperative ) 

12.1 
4 
12.8 26 
13.2 71 
Case lll 
14.5 29 
14 
14.1 24 


Average O,T 


| 
| 
| 
| 


| 
| 


Cardiac Output Datat 


(cc. /min./M?) 


| 


Respiratory Quotient | 


Pulmonary Flow 
(L./min./M?) 
Systemic Flow 
(L./min./M?) 


Pulmonary Flow © 


Systemic Flow 
(N20, Oz) 


Vo; 


(cc. /min. /M?) 


Respiratory Quotient | 


Pulmonary Flow 
(L./min./M_?) 
Systemic Flow 
(L./min. /M?) 
Pulmonary Flow 
Systemic Flow 
(), } 


Voz 
(ec. /min. /M?) 
Respiratory (Quotient 
Pulmonary Flow 
(L../min./M?*) 
Systemic Flow 
(L./min. /M?) 
Pulmonary Flow 
Systemic Flow 
(N2O, Oz) 


Vo» 
(cc. /min. /M?) 


Pulmonary Flow 
(L./min./M_?) 
Systemic Flow 
(L./min./M?*) 

Pulmonary Flow 


Systemic Flow | 
(N2O, Or») 


| 


Respiratory Quotient | 


1.6, 1.9 


£242 
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RV 3.90 
PA 
168 
0.69 
14 
|| 3 16 
2.2, 4.4 
151 
79 
3 82 
2.96 
[2 49 
RA 
RV | 6.55 
PA | | 5.45 
| | | 
| | | 
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‘TABLE 1 (Continued) 
DATA OBTAINED AT RIGHT HEART CATHETERIZATION IN PATIENTS WITH LEFT VENTRICULO-RIGHT 
ATRIAL COMMUNICATION 


| | 


| Pressure 


(mm. H _ Average Ost 
Location * 8) Content T Cardiac Output Datat{ 
Systolic | Diastolic (vol. 7%) 
Case 1V 

RV | 50/4 | | 
PA | 51/16 33 | | 

| | | _ Pulmonary Flow 

| (N2O) 


*SVC = superior vena cava; RA = right atrium; RV = right ventricle; PA = pulmonary artery; PC = pul- 


monary capillary wedge position. 


+ Average oxygen content of two or three samples obtained at each site. 

~ With the exception of data in Case m1, all cardiac outputs are the average of two determinations. 

§ Oxygen content of ‘mixed vena caval blood”? determined by average of superior and inferior caval valves. The 
values from the inferior cava were weighted in the average as twice those of the superior cava. 


| Right atrial ‘‘v’ point and mean pressures. 


€ Pulmonary to systemic flow ratios determined by NO test and O, method, respectively. 


94% 


[75] 


(100% — PAN,O test %) 


birth. She had had frequent infections of the respira- 
tory tract and tired easily, but her physical develop- 
ment was normal. The heart was enlarged to percus- 
sion and biventricular lifts were palpable. The second 
pulmonic sound was accentuated and normally split. 
A loud ejection sound was heard over the entire 
precordium but was most prominent in the pulmonary 
area. A systolic thrill accompanied a grade 5 6 harsh 
holosystolic murmur which was maximal in the third 
and fourth intercostal spaces at the left border of 
the sternum. A mid-diastolic rumbling murmur was 
heard at the apex and along the lower left sternal 
border. The electrocardiogram revealed an abnor- 
mally large R wave over the left precordium as well 
as an RSR’ configuration in lead V,;. The P wave in 
leads u and V, was peaked, suggesting right atrial 
enlargement. The roentgenogram showed enlargement 
of both ventricles, striking prominence of the right 
atrium, and increased vascularity of the lungs. (Fig. 


3A.) These clinical findings suggested ventricular - 


septal defect. 

Right heart catheterization (Table 1) revealed an 
elevated pulmonary artery pressure (40/6 mm. Hg) 
and evidence of a moderate sized left-to-right shunt 
entering the right atrium. When a catheter was passed 
from the saphenous vein the interatrial septum 
could not be crossed and no anomalous veins were 
entered. An indicator-dilution curve with right atrial 
injection confirmed the presence of the left-to-right 
shunt but did not localize it. A selective angiocardio- 
gram with left ventricular injection was carried out 


JUNE, 1960 


after retrograde catheterization of the ventricle from 
the femoral artery. There was immediate opacification 
of the right atrium, before right ventricular filling was 
noted. (Figs. 4A and 4B.) 


Fic. 2. Case 1. Anteroposterior view of the angiocardio- 
gram following left ventricular injection (1 second). The 
left ventricle (LV), aorta and the right atrium (RA) are 
opacified. No right ventricular filling is yet apparent. 
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Fic. 3. Case u. Chest roentgenograms. A, preoperative. B, postoperative. 


In view of the symptomatology, cardiac enlarge- 
ment, the magnitude of the shunt and the elevated 
pulmonary artery pressure, surgery was recommended 
and carried out on June 13, 1958. The right atrium 
was grossly enlarged and an intense systolic thrill 
was felt over its anterior surface near the tricuspid 
ring. No thrill was present over the right ventricle or 
pulmonary artery. Palpation within the atrium re- 
vealed a discrete fibrous defect near the tricuspid 
annulus through which a jet of blood entered with 
each ventricular systole. The defect could be easily 
occluded by finger pressure and when this was done 
Branham’s effect was elicited; the heart slowed and the 
systemic blood pressure rose strikingly. With total 
cardiopulmonary bypass the defect was exposed 
through the right atrium. It lay anteriorly at the 
tricuspid annulus, was sharply circumscribed by 
white fibrous tissue and appeared to perforate the 
septal leaflet of the valve. It was closed with inter- 
rupted mattress sutures. The child’s postoperative 
course was uncomplicated. 

She returned for postoperative study one month 
after discharge. A loud systolic murmur was still 
audible along the left sternal border. Right heart 
catheterization (Table 1) revealed normal pulmonary 
artery and right ventricular pressures, no evidence of 
a shunt into the right atrium but a small left-to-right 
shunt entered the right ventricle. There was striking 
diminution of the heart size (Fig. 3B), correlating well 
with the clinical improvement. 


Case wm. D.H. (Clinical Center No. 01-36-93), a 
six year old girl, had had a murmur since birth. In 
her early years she had been subject to many infec- 
tions of the respiratory tract but these had recently 


ceased to be troublesome. Her development was nor- 
mal. The heart was slightly enlarged and there was a 
right ventricular lift. A systolic thrill and grade 4 to 6 
harsh holosystolic murmur were most prominent in 
the third and fourth left intercostal spaces. The mur- 


mur and thrill were also quite prominent to the right 
of the sternum in the fourth and fifth interspaces. 
(Fig. 5.) 


The electrocardiogram was suggestive of left ven- 
tricular hypertrophy. Roentgenograms revealed slight 
enlargement of both ventricles and roentgenkymog- 
raphy did not show increased pulsation of the right 
cardiac border. Right heart catheterization (Table 1) 
demonstrated normal pulmonary artery and right 
ventricular pressures and evidence of a small left-to- 
right shunt entering the right atrium. When the 
catheterization was repeated via the saphenous vein, 
the interatrial septum could not be crossed. These 
findings were considered indicative of left ventriculo- 
right atrial communication and left ventricular 
selective angiocardiography confirmed the presence 
of this lesion. (Fig. 6.) 


Case iv. S. H. (Clinical Center No, 02-33-98), a 
six year old boy, had been known to have a murmur 
since birth but he was asymptomatic. On physical 
examination there was evidence of biventricular en- 
largement, accentuation and normal splitting of the 
pulmonary second sound, a systolic thrill and grade 
4/6 holosystolic murmur most pronounced in the 
fourth intercostal space at the left sternal edge. 
Both the murmur and thrill were prominent to the 
right of the sternum as well. The electrocardiogram 
showed biventricular hypertrophy and right axis 
deviation. Roentgenograms demonstrated enlarge- 
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ment of the left atrium as well as both ventricles, 
and markedly increased pulmonary vascularity. At 
right heart catheterization (‘Table 1) there was moder- 
ate pulmonary hypertension. small left-to-right 
shunt entered the right atrium and a much larger one 
was detected in the right ventricle. From the saphe- 
nous vein the catheter passed from the right atrium 
into the left ventricle and aorta and upon withdrawal 
apparently did not traverse the left atrium which was 
never entered. Indicator-dilution curves recorded 
from a peripheral artery following left ventricular 
and aortic injection proved that a large shunt 
originated. from the ventricle. Curves were also 
recorded from the inferior vena cava, right atrium 
and right ventricle following femoral venous injection 
(10). (Kig. 7.) This study confirmed the entrance of a 
small shunt into the atrium and a second and larger 
one into the right ventricle. A selective left ventricular 
angiocardiogram showed a large interventricular 
communication but no definite opacification of the 
right atrium. 

Operation was recommended because of the degree 
of cardiac enlargement, the presence of pulmonary 
hypertension and the magnitude of the shunts. 
Palpation within the right atrium revealed a jet of 
blood entering the right atrium during systole and a 
large ventricular septal defect was felt within the 
ventricle. The major portion of the defect was repaired 
by direct suture through a right ventriculotomy but an 
atriotomy was necessary to visualize and close the 
atrial component. Postoperatively there were definite 
evidences of aortic regurgitation and the child died 
with an unresponsive nodal tachycardia thirty-six 
hours after operation. The lesion discovered at 
autopsy is shown in Figure 8. 


COMMENT 


The pathologic anatomy of those ventricular 
septal defects which result in direct left ven- 
triculo-right atrial communication been 
clarified and “summarized in detail by Perry, 
Burchell and Edwards [3). These authors 
showed the malformation to be a combination of 
a defect in the membranous ventricular septum 
and an associated anomalous opening through 
the septal leaflet of the tricuspid valve. When 
the margins of these two defects are fused, there 
is no interventricular communication and func- 
tionally the tricuspid orifice is single. (Fig. 9A.) 
If the fusion is incomplete, two distinct openings 
are present and blood from the left ventricle 
traverses in turn, the ventricular septal defect, 
the right ventricle and the opening in the tri- 
cuspid leaflet before entering the right atrium. 
(Fig. 9D.) Left ventriculo-right atrial communi- 
cations of either type are not to be confused with 
those varieties of persistent atrioventricular canal 
which also allow the right atrium to receive left 
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Fic. 4. Case u. Selective angiocardiogram. A, antero- 
posterior view. B, lateral view. The right atrium (RA) is 
filled from the left ventricle (LV). 


ventricular blood. In the latter lesion the basic 
embryologic defect is quite different and results 
from failure of fusion of the endocardial cushions 
[77] rather than from failure of development of 
the membranous ventricular septum [72]. 

In previous reports patients with left ven- 
triculo-right atrial communications were gen- 
erally considered to have atrial septal defects 
before operation since the site of entry of the 
shunt was, in most instances, localized to the 
right atrium [4-8]. The correct diagnosis was 
established only at operation or autopsy. How- 
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Fic. 5. Case m1. Phonocardiogram recorded in the fourth intercostal space along 
the left sternal border. S; and S» represent the first and second heart sounds. A, is 
aortic valve closure and P», pulmonary valve closure. The holosystolic murmur 
is apparent. [he splitting of the second heart sound narrows significantly in 


expiration, 


ever, in reviewing the reported physical exami- 
nations of these patients, it seems clear that the 
findings on auscultation were usually more 
typical of ventricular septal defects, ie., a 
harsh, loud holosystolic murmur most promi- 
nent along the lower left sternal border, accom- 
panied by a thrill and not associated with a 
fixed split of the pulmonary second sound. 

In the present group of patients, the physical 
findings were also those of ventricular septal 


Fic. 6. Case m. Anteroposterior view of the selective 
angiocardiogram (5/6 second). Again the right atrium 
(RA) is filled from the left ventricle (LV). Dye has 
already opacified the pulmonary artery (PA) at this 
time. 


defect. However, the site of entry of the shunt 
in every instance was localized to the right 
atrium. Catheterization from the saphenous 
vein was then carried out, since in our experience 
in all patients with atrial septal defect the defect 
can be traversed in this manner. The interatrial 
septums of these patients were found to be 
intact and no anomalous pulmonary veins were 
entered. This combination of clinical and 
catheterization findings localized the origin of 
the shunt to the left ventricle or aorta; the latter 
site was excluded since the murmurs were not 
continuous. 

The true nature of the lesion was shown by 
selective angiocardiography with left ventricular 


H 
i 
| 


* 
| 
i 


SAMPLING RPA SAMPLING 


RV SAMPLING 


Fic. 7. Case rv. Indicator-dilution curves obtained from 
patient S. H. following femoral vein injection of cardio- 
green dye (7/0). The curve obtained from the inferior 
vena cava (IVC) is normal. In contrast the descending 
limb of the curve from the right atrium (RA) is prolonged 
by indicator which has been shunted across the defect 
into the right atrium. The curve from the right ventricle 
(RV) shows the presence of a larger shunt at this level. 
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Fic. 8. Case rv. A, the defect from the left side. The aorta (Ao) is at the top of the photograph and the defect lies just 
below the insertion of the left coronary cusp of the aortic valve. The left side of the communication, labeled RV, leads to 
the right ventricle; the right side, labeled RA, leads to the right atrium. B, Defect viewed from the right side of the heart. 
The right atrium (RA) is above and the right ventricle (RV) is below the tricuspid valve (TV). The defect is seen to 


open on both sides of the valve. 


injection in three patients. It would appear that 
this procedure is the most definitive diagnostic 
measure and should be utilized whenever left 
ventriculo-right atrial Communication sus- 
pected. In the presence of an intact interatrial 
septum, injections of radiopaque dye into the 
left ventricle may be made either percutaneously 
1/3) or by retrograde arterial catheterization. 
At the National Heart Institute the latter 
method is ordinarily employed in children. 
Left ventricular angiography is of value in 
differentiating left ventriculo-right atrial com- 
munication from isolated ventricular septal 
defect and the varieties of A-V canal [74]. In the 
presence of a ventricular septal defect with 
tricuspid incompetence, left ventricular angiog- 
raphy will first reveal opacification of the right 
ventricle, followed by right atrial filling. In 
contrast, in patients with a left ventriculo-right 
atrial communication, right atrial opacification 
is immediate. 

It was considered that the right atrial pressure 
contour might be altered significantly by the jet 
of blood entering with each ventricular contrac- 
tion. However, the distensibility of the right 
atrial-venous system apparently damped any 
prominent “‘regurgitant”’ wave since “‘v’”’ points 
pressures were not found to be elevated. 
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The preoperative distinction of left ventriculo- 
right atrial communication from the usual type 


Tricuspid - 
valve 


(med. leaf tet) 


oF 


Fic. 9. Diagrammatic representation of various types of 
ventricular septal defects and double orifice of the tri- 
cuspid valve. (From: Perry, E. L., Burcnexr, H. B. and 
Epwarps, J. E. Proc. Staff Meet. Mayo Clin., 24: 198, 
1949 [3].) 
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of atrial septal defect is essential in clinics in 


which the latter malformation is treated by 
closed operation or during the brief period of 
cardiotomy provided by general hypothermia. 
The results of surgical treatment of left ventric- 
ulo-right atrial communications by these meth- 
ods have been poor [4,7,8]. With the aid of 
extracorporeal circulation, the lesion does not 
usually represent a difficult technical problem: 
it mav be exposed either through right 
atriotomy alone or may also require a ven- 
triculotomy. Its edges are ordinarily well 
defined and fibrous, permitting closure by direct 
suture [8]. Consideration must be given to the 
possibility that a defect is present distal to the 
tricuspid valve. In Case u (J. G.), the associated 
small interventricular defect was not detected by 
palpation at operation and was apparently 
obscured on the angiocardiogram by the densely 
opacified right atrium. 

At the present time, the indications for surgical 
treatment of left ventriculo-right atrial com- 
munication would appear to be similar to those 
applicable in the more usual types of ventricular 
septal defect. It was recommended in Cases 1 
and iv (J. G. and S. H.) because of pulmonary 
hypertension and the relatively large left-to-right 
shunt. Operation has been deferred in the other 
patients in whom the pulmonary artery pressure 
is normal and the pulmonary blood flow ts only 
slightly greater than systemic flow. 


SUMMARY 


Four patients with congenital communica- 
tions between the left ventricle and right atrium 
are described. The diagnosis was suggested by 
the combination of (1) the clinical findings usu- 
ally associated with ventricular septal defect; 
(2) the demonstration at catheterization of a 
left-to-right shunt terminating in the right 
atrium; and (3) an intact interatrial septum 
shown by catheterization via the saphenous 
route. The definitive diagnosis was established 
by selective angiocardiography with left ven- 
tricular injection in three patients and at opera- 
tion in the fourth. The importance of preopera- 
tive recognition of the lesion and the results of 
surgical treatment in two patients are discussed. 
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A Simple Colorimetric Urine Test 


for Pheochromocytoma’™ 
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New York, New York 


METABOLITE Of epinephrine and norepineph- 
A rine, 3-methoxy, 4-hydroxymandelic acid 
(V MA), which occurs in normal human urine 
/\, has been demonstrated to be present in 
abnormally large quantities in the urine of 
patients with pheochromocytoma [2-35]. The 
presence of this compound in the urine has been 
established by paper chromatography [3], a 
procedure rather cumbersome and time-con- 
suming for routine use. The present report 
describes a simple colorimetric test for determin- 
ing the presence of VMA which can be utilized 
as a screening test for pheochromocytoma. The 
method is based on the coupling of VMA with 
diazotized p-nitroaniline. (Fig. 1.) It has been 


ACIDIFIED URINE 


ETHYL ACETATE EXTRACTION 


OH 
OH OTHER PHENOLIC ACIOS 
HO 
VMA | COUPLING WITH DIAZOTIZED 
NITROANILINE 


COLORED COMPOUNDS IN AQUEOUS SOLUTION 


| N- AMY. ALCOHOL EXTRACTION 


OH 
“OH 
0 

N 

N 


NO. 
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SMALL QUANTITIES OF SALMON COLORED SUBSTANCES 


Fic. 1. Outline of colorimetric method for analysis of 
urine for the presence of VMA. 


used to study urine specimens from ten normal! 
subjects, thirteen patients proved by surgery to 
have pheochromocytoma,t and fourteen pa- 
tients with primary hypertension. The presence 
of VMA in each specimen was also determined 
by the chromatographic technic. 


METHOD 


The patient is carefully instructed to abstain from 
all medication, coffee, fruits and substances containing 
vanilla for forty-eight hours, after which a fasting 


t By courtesy of Dr. G. Cohen, Columbia University, 
College of Physicians and Surgeons, New York, New 
York. 
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Fic. 2. Relationship of concentration of VMA to color 
intensity after azo-coupling. Comparison of color devel- 
opment from aqueous standard with that from ethy! 
acetate extract, 


* From the Department of Medicine, The Mount Sinai Hospital, New York, New York. This work was aided by erants 
from the American Heart Association and the National Heart Institute (H-1164). 
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hic. 3. Absorption spectrums of VMA (10 wg.), normal urine, and normal urine 
with added VMA (10 ug.). Extraction and color development are as described 


under **Method.” 


morning urine specimen is collected. This is im- 
mediately brought to a pH of 2 to 4 with 3N HCl and 
stored at 10°c. A creatinine determination (Jaffé 
method) is performed on an aliquot, after which that 
volume of urine equivalent to 0.5 mg. of creatinine 
is placed in a 15 ml. centrifuge tube, the volume 
brought to 2 ml. with water, and the pH adjusted to 
0.5 to 1 with 3N HCl. This material is extracted 
first with 4 ml. ethyl acetate and then twice again with 
2 ml. of ethyl acetate. The ethyl acetate is carefully 
removed each time with a capillary pipette (avoiding 
water droplets), pooled in another 15 ml. centrifuge 


' q 


ug. VMA 


hic. 4. Relationship of concentration of VMA to R value. 


= 


0 


tube, immediately placed in a water bath at 40 to 
50°c. and gently blown to dryness under a stream of 
air. The dried material is taken up in 2 ml. of water 
and then shaken with 1 ml. of 5 per cent KeCO;. A 
solution of 0.5 gm. of p-nitroaniline in 10 ml. of 
concentrated HCl and 490 ml. of water is mixed with 
0.2 per cent NaNO, and with water (1:1:2) immedi- 
ately prior to use. The standard solutions are stable for 
many weeks at 10°c. One milliliter of the diazotized 
p-nitroaniline is then added rapidly with constant 
mixing. Ethanolamine is added to n-amyl alcohol 
(1:100) which has been washed with HCl, H.O and 
K.CO,; and H,O. Five ml. of this is added to the 


unknown, shaken, centrifuged and removed for 


reading against a water blank at 450 my. and 550 muy. 
on a Beckman DU spectrophotometer. The ratio (R) 
of Density*®® to Density®®® is computed. All tests are 
performed in duplicate. 

The Density®®® of VMA coupled with diazotized 
p-nitroaniline (AZO-VMA) increases in proporuon 
to the VMA concentration. (Fig. 2.) Extraction of 
VMA from aqueous solutions results in a loss of less 
than 5 per cent. (Fig. 2.) Additions of VMA to 
aliquots of urine yield an average recovery (judged by 
changes in Density®®®) of 89 per cent (64 to 117 per 
cent). Substances other than VMA in the ethyl 
acetate extract of the acidified urine account for a 
variable degree of absorption at 550 my. which in- 
validates measurement of VMA by the determination 
of Density®®® alone. Figure 3 illustrates the absorption 
spectrum of AZO-VMA compared with that of the 
ethyl acetate extract of normal urine which is simi- 
larly treated. The relationship of VMA concentration 
to R (Density*®*’/Density®*’) is shown in Figure 4. The 
R values of duplicate test samples agree within +5 
per cent. 
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‘TABLE 1 
EXCRETION OF VMA AND R VALUES OF NORMAL 
SUBJECTS AND PATIENTS WITH PRIMARY 
HYPERTENSION 


Patients with 


Normal Subjects | Primary Hypertension 


| 
R VMA* | R | VMA* 
2.26 ae A 2.02 1.5 
2.04 1.5 1.60 
2.01 1.0 1.77 | 1.0 
0.7 1.48 
1.86 2.35 1.42 
1.58 1.6 2.04 iF 
1.93 1.0 1.97 
1.63 2.0 1.69 2.0 
1.96 2.0 1.52 1.0 
1.83 4.0 
2.25 0.5 
1.94 0.5 
1.68 1 
Mean 2.09 1.6 1.82 1.5 
Range 1.58 2.26 0.7-2.5 | 1.42-2.25 | 0.5-4.0 


* we. meg. creatinine, as determined by paper chroma- 
tography (78). 


RESULTS 


Table 1 gives the R values and chromato- 
graphically determined exc:etion of VMA for 
ten normal subjects and fourteen patients with 
primary hypertension. No significant differences 
in excretion of VMA or R values can be demon- 
started between these two groups. 

On the other hand, the thirteen patients with 
pheochromocytoma (Table u) have R_ values 
significantly lower than those of the previous 
groups; these are associated with increased 
excretion of VMA. There is no overlapping in R 
values between the patients with primary hyper- 
tension and those with pheochromocytomata. 

Since excretion of 3 ug. VMA per 0.5 mg. 
creatinine is the lowest which has been reported 
in a patient proved to have pheochromocytoma, 
this quantity of VMA was added to each of the 
urine samples represented in Table 1. Even this 
small quantity of VMA resulted in a lowering of 
the R values to levels below those of the lowest 
value in specimens from normal or hypertensive 
subjects. (Table m.) Larger quantities of VMA 
were added to the same urine samples and their 
respective R values determined in order to 
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TABLE t 
EXCRETION OF VMA AND R VALUES OF PATIENTS WITH 
PHEOCHROMOCYTOMA 


VMA* | 
7.5 | 0.76 
7.5 | 0.98 
7.5 1.00 
4.5 | 1.16 
12 | 0.94 
15 0.72 
15 0.63 
18 0.77 
20 0.46 
20 0.68 
22 0.45 
25 0.45 
30 0.58 
Mean 16 0.74 
Range 7.5-30 0.45-1.16 


* ue. meg. creatinine, as determined by paper chroma- 
tography 


establish some relationship between R_ values 
and VMA concentration (Table m1). Although 
such a relationship is obvious, the variations in R 
value from sample to sample are not sufficient 
to permit more than a semiquantitative estima- 
tion of VMA in any one urine specimen. 


COMMENTS 


Between 1945, when Roth and Kvale (4) 
introduced the first pharmacologic test, and 
1950, when Engel and von Euler [7|} demon- 
strated the usefulness of the urinary catechol- 
amine determination, the diagnosis of pheo- 
chromocytoma depended largely upon eliciting 
an appropriate rise or fall in blood pressure 
in response to the administration of histamine, 
piperoxan, tetraethylammonium bromide, meth- 
acholine chloride, dibenamine or phentolamine 
[8-70]. The discomfort and. occasional hazard 
associated with the use of these drugs [8,9 
served to limit their application to patients with 
clinical manifestations clearly suggestive of 
pheochromocytoma. The inadequacies of diag- 
nostic technics prior to 1951 were amply 
demonstrated by the fact that one of every 
200 patients subjected to lumbodorsal splanch- 
nicectomy was found to have a _ previously 
unsuspected pheochromocytoma [7/7]. Moreover, 
occasional falsely positive as well as falsely 
negative results were obtained with the phar- 
macologic tests [8—77]}. 


924 Simple Test for Pheochromocytoma-—Gitlow et al. 
TABLE 11” 
R VALUES FOLLOWING ADDITION OF VMAT TO URINE OF NORMAL SUBJECTS AND PATIENTS WITH 
PRIMARY HYPERTENSION 
Normal Subjects | Patients with Primary Hypertension 
Re R*3 R*6 Rt R° R*3 | 
1.89 1.26 0 | 0.62 0.85 0.61 
2.26 1.26 0.93 0.64 | 2.02 0.98 0.69 0.55 
2.04 1.04 0.80 0.60 1.60 1.05 0.87 0.67 
2.01 1.30 1.00 0.75 ey, 1.10 0.80 0.6) 
ri 1.20 0.89 0.69 1.48 1.01 0. 82 0.61 
1.86 1.16 ) 0.63 1.42 0.93 0. 80 0. 60 
1.58 Bee: 0 86 0.64 2.04 1.16 0. 8&9 0.59 
1.93 ws 0.89 0.67 1.97 1.20 0). 89 0.67 
1.63 1.04 0.78 0.59 1.69 :.35 0.92 0.70 
1.96 1.19 0. 88 0.63 1.52 1.55 0.9] 0.68 
1.83 1.19 1.01 0.72 
2.25 1.03 0.80 0.58 
1.94 0.89 0.62 
1.68 | 0.85 0.64 
Mean 2.09 1.18 0.88 0.69 1.82 1.10 0.86 0.63 
Range 1.58—-2.26 1.04-1.30 | 0.78-1.00 | 0.59-0.75 1.42-2.25 | 0.93-1.23 | 0.69-1.01 | 0.55-0.72 


-* KR®*-R value of urine aliquot (0.5 mg. creatinine) without added VMA. 
R**-R value of urine aliquot (0.5 mg. creatinine) to which 3 weg. VMA have been added. 
R**-R value of urine aliquot (0.5 mg. creatinine) to which 6 we. VMA have been added. 
R***-R value of urine aliquot (0.5 mg. creatinine) to which 12 we. VMA have been added. 
t Patients with pheochromocytomata excrete from 3 to 20 we. VMA per 0.5 mg. creatinine 7/4). 


The chemical assay of urine |7,/2-/4) or blood 
15-17) for catecholamines eliminated discom- 
fort to the patient and increased the reliability 
of diagnosis Unfortunately, in- 
finitesimal quantities of epinephrine and _ nor- 
epinephrine present in urine and plasma neces- 
sitated the use of elaborate’ bioassay’ or 
fluorimetric technics for their measurement 
(7,12-17.. Such tests required specially trained 
personnel or complex instruments, as well as an 
appreciable amount of time [8,70]. 

The metabolism of catecholamines was con- 
siderably clarified after Armstrong and Mc Millan 
_/]\ demonstrated the presence of VMA in urine 
of human subjects, and Axelrod [7/8] isolated 
the enzyme responsible for O-methylation of the 
catechols, catechol-O-methy] transferase. (Fig. 
5.) Shortly thereafter, the urinary excretion of 
V MA, as estimated by paper chromatography, 
was demonstrated to provide an _ accurate 
although laborious diagnostic test for pheo- 
chromocytoma |2-5,/9-27|. VMA was found in 
the urine in quantities 10 to 100 times that of 
epinephrine and norepinephrine [27]. Moreover, 


the urinary excretion of VMA following the 
intravenous administration of norepinephrine 
was more prolonged than that of the unmodified 
catechol |22]. Kraupp et al. |4| described a pa- 
tient with pheochromocytoma who excreted 
abnormally large quantities of VMA_ and 
catecholamines when paroxysmal hypertension 
occurred, but large amounts of VMA alone 
when in the normotensive state. 

The relative abundance of VMA in urine and 
the ease with which it could be quantitatively 
extracted made it possible to abandon the use 
of VMA analysis by bidirectional paper chroma- 
tography as well as the column chromatography 
and photofluorimetry of the catecholamine 
methods for routine screening in favor of the 
simpler colorimetric analysis presented in this 
study. Other efforts to assay urine for nor- 
epinephrine metabolites have thus far resulted in 
procedures that seem more complex [23-25]. 
Sandler and Ruthven [5] have recently de- 
scribed a quantitative colorimetric procedure 
for urinary analysis of VMA which apparently 
differentiates urine samples of normal subjects 
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from those of patients with pheochromocytoma. 
However, the urinary excretion of 11 mg. of 
VMA per twenty-four hours, which they de- 
scribed as the normal value, greatly exceeds 
the amounts found by previous investiga- 
tors [2,3,/9,27}. This test involves column 
chromatography. 

The VMA analvysis herein described is readily 
performed in any routine clinical laboratory. 
The patient suffers no discomfort, and the 
procedure can be carried out with ease and 
rapidity (less than two hours). This test serves 
only as a screening procedure, necessitating 
further study by chromatographic [3] or other 
technics [7,/7| should a significantly low R 
value result (less than 1.30). Pheochromocytoma 
might occasionally be diagnosed erroneously 
if further study is not made. For example, two 
patients with carcinoid were studied and the 
excess 5-hydroxyindoleacetic acid (5-HIAA) in 
their urine samples resulted in abnormally low R 
values. The presence of 5-HIAA could have 
been suspected by the fact that azo-coupling 
resulted in a dark brown color rather than the 
deep violet which would have ordinarily resulted 
from a high concentration of VMA. Subsequent 
chromatograms easily differentiated VMA from 
5-HIAA. An uncooperative patient who ingests 
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coffee or other contraindicated substances may 
also yield a specimen with a significantly low R 
value. Urine that gives rise to a falsely positive 
test of this type reveals normal VMA values by 
the chromatographic method. However, drugs 
or complicating diseases that modify catechol- 
amine production, degradation or excretion may 
interfere with the diagnosis of pheochromo- 
cytoma by the chromatographic V MA technic or 
the urinary’ catecholamine’ determination 
| /9,21,26|. Certainly the excretion of VMA might 
be expected to vary abnormally in the presence 
of shock, or following administration of nor- 
epinephrine, epinephrine, insulin, monoamine 
oxidase inhibitors or antihypertensive drugs. 
The test described in this study should enable 
the physician to screen hypertensive patients for 
the presence of pheochromocytoma. Definitive 
surgery may then be offered to a larger number 
of potentially remediable hypertensive subjects. 


SUMMARY 


A rapid and simple chemical technic for 
screening hypertensive subjects for the presence 
of a pheochromocytoma is described. The pro- 
cedure involves the semiquantitative estimation 
of urinary 3-methoxy, 4-hydroxymandelic acid 


(VMA),. 


== 
| 
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This test differentiates between normal sub- 
jects or patients with primary hypertension and 
patients with pheochromocytoma. A negative 
result requires no further study whereas a posi- 
tive one necessitates confirmation by chromatog- 
raphic determination of VMA. 
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Effects of Pharmacologic Agents on the 
Pulmonary Circulation’ 


NosLE O. FOWLER 


Cincinnati, Ohio 


monary circulation are of importance for 
several reasons. Among these are (1) the infor- 
mation which may be derived concerning the 
mechanisms regulating the pulmonary circula- 
tion, (2) the possibility of development of effec- 
tive therapy for pulmonary hypertension, and 
(3) the understanding of the factors responsible 
for maintaining pulmonary hypertension in 
congenital and acquired cardiovascular disease 
and in pulmonary disease. The action on the 
pulmonary circulation may also be important in 
understanding the physiological changes in- 
duced by a drug or gas which is being employed 
for a systemic effect. 

The actions of various pharmacologic agents 
on the pulmonary circulation have been studied 
in intact animals; by microscopic examination of 
pulmonary arteries, capillaries and venules in 
the living animal; in excised pulmonary blood 
vessels; in isolated perfused animal lungs: in an 
animal pulmonary lobe or entire lung perfused 
by a pump of constant output; in normal man 
and in patients with a variety of heart and lung 
diseases. A consideration of the action of drugs 
and gases on the pulmonary circulation requires 
a brief statement concerning the anatomy and 
physiology of the pulmonary circulation. The 
pulmonary circulation is a low resistance system 
in comparison with the systemic circulation. The 
mean resting blood pressure in the human adult 
pulmonary artery, which averages about 15 mm. 
Hg [7], is only about one-sixth the normal mean 
arterial pressure in the systemic circulation. 
Since left atrial pressure is normally higher than 
right atrial pressure, the difference in resistance 
in the two circulations is even more striking. 

The drop in mean pressure from the pul- 
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monary artery to the left atrium is approxi- 
mately 6 to 9 mm. Hg; the drop in mean pressure 
from aorta to right atrium is about 90 mm. Hg. 
Thus the systemic medium-sized and small 
vessel resistance is approximately ten to fifteen 
times the resistance in the pulmonary circulation. 

Also important is the absence of valves in the 
pulmonary veins. [This implies that pulmonary 
arterial pressure may be affected by agents which 
alter the diastolic pressure in the left ventricle, 
left atrial pressure or pulmonary venous pressure. 

In considering the effects of autonomic drugs, 
it is important to know that the small pulmonary 
vessels are supplied with both sympathetic and 
parasympathetic nerve fibers [2]. Larsell and 
Dow [3] described postganglionic sympathetic 
nerve fibers which supplied the pulmonary 
arterioles and capillaries of the human lung. ‘The 
pulmonary veins contain smooth muscle, nerve 
fibers and ganglionic cells {4}. 

Although a number of drugs have been shown 
to alter pulmonary blood pressure in man, the 
effect of these drugs upon resistance to flow 
through the vascular bed of the lungs is more 
difficult to evaluate. The next few paragraphs 
will discuss mechanisms by which pulmonary 
arterial pressure may be altered, and indicate 
some of the difficulties in evaluating effects of 
drugs upon pulmonary vascular resistance from 
numerical values obtained by substituting ob- 
served changes in pulmonary arterial pressure 
and pulmonary blood flow in the equation, 
R = P/Q, where R is resistance, P represents 
pressure drop from pulmonary artery to left 
atrium, and Q represents pulmonary blood flow. 

The effects of drugs upon pulmonary vascular 
resistance cannot be interpreted from changes in 
pulmonary arterial pressure alone, as shown in 


* From the Cardiac Laboratory, Cincinnati General Hospital, the Department of Medicine, University of Cincinnati, 
and the Medical Service, Cincinnati Veterans Hospital, Cincinnati, Ohio. 
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Table 1, which indicates the major factors which 
may alter pulmonary arterial blood pressure. As 
implied in the preceding paragraphs, and in the 
equation R = P/Q, pulmonary arterial pres- 
sure may be affected by changes in pulmonary 
vascular resistance, changes 1n left atrial, left 
ventricular or pulmonary venous pressure, or 1n 
pulmonary blood flow. In addition, pulmonary 
arterial pressure may be altered by changes in 
extravascular factors, such as intrathoracic pres- 
sure, bronchomotor tone [5] or the state of 
lung inflation. Burton and Patel !6| have shown 
that positive pressure inflation of the collapsed 
rabbit lung produced first a decrease, and then, 
with further inflation, an increase in pulmonary 
vascular resistance, with a minimum resistance 
at 8 to 15 cm. H2O inflation pressure. Bilateral 
cervical vagotomy is associated with increase in 
pulmonary vascular resistance in the dog [7]. 
Since this procedure is associated with a decrease 
in the size of the lungs, the increase in lung 
resistance may be mechanical |7|. These observa- 
tions indicate another factor to be considered in 
interpreting the effects of autonomic drugs on 
the pulmonary circulation. Although alterations 
in intrathoracic pressure affect pulmonary 
arterial pressure, such changes would presuma- 
bly be equally effective in the pulmonary veins 
and left atrium, thus not altering driving pres- 
sure across the pulmonary vascular bed. 
Vascular effects may be direct, reflex or asso- 
ciated with an opening of pulmonary arterio- 
venous shunts. Intravascular factors (Table 1) 
may be due to a change in actual or effective 
blood viscosity. 

Another major limitation in determining the 
effects of drugs upon the pulmonary circulation 
lies in the fact that there are exceptions to the 
linear relationship between pressure and flow 
implied in the Poiseuille equation. Since the 
pulmonary vessels are not rigid tubes, their 
size may change when pressure or flow are 
altered in the pulmonary circulation. Experi- 
mental work in animals has indicated that 
increased left atrial pressure, pulmonary flow 
or pulmonary arterial! pressure tends to decrease 
the resistance of the pulmonary vascular bed 
8-10]. The removal of one lung in an animal or 
patient is not associated with significant persist- 
ent elevation of pressure in the remaining 
pulmonary artery at rest even though the flow 
of blood through that lung is approximately 
doubled [77,72]. This statement does not neces- 
sarily hold true if the vessels in the remaining 


TABLE 1 
EFFECTS OF DRUGS ON PULMONARY ARTERIAL PRESSURE 


Vascular factors: 
Pulmonary blood flow 
Left atrial pressure 
Pulmonary vascular resistance: pulmonary arterioles 
and veins 
Direct effect 
Refiex effect 
Neural effect 
Mechanical: pressure and tlow alterations 
Intravascular factors: 
Blood viscosity 
Effective blood viscosity 
Ixtravascular factors: 
Intrathoracic pressure 
Bronchomotor tone 
Degree of lung expansion 


lung are diseased. In normal man [//,/3,/4) 
pulmonary blood flow may be increased by 
exercise to approximately three times basal 
levels before increase in pulmonary arterial 
pressure occurs. The foregoing observations 
imply that increase in pulmonary blood flow in 
the normal lung is associated with a decline in 
pulmonary vascular resistance since it is unlikely 
that intrathoracic pressure or left atrial pressure 
decline sufliciently with exercise to explain the 
failure of pulmonary arterial pressure to rise. 
This relationship between flow and resistance 
may be demonstrated also in the perfused lung. 
This fact may make it difficult to draw conelu- 
sions about the effects of drugs on pulmonary 
vascular resistance if they affect) pulmonary 
blood flow. There is an additional difficulty in 
estimating resistance changes from pressure-flow 
relationships. Pappenheimer and Maes | /3) have 
demonstrated that the rectilinear pressure-flow 
relationship implied by the Poiseuille equation 
does not hold for blood in the perfused hind 
limb of the dog when there are high degrees of 
vasoconstriction, ‘Thus estimation of resistance 
changes from pressure-flow relations may be in 
error if there is considerable vasoconstriction, 
Even direct observation of closure of pulmonary 
venules in response to a drug may be misleading, 
since such closure may be due to decline of 
pressure below the critical closing pressure rather 
than to a direct effect. 

Another difficulty in interpretation of resist- 
ance changes in the pulmonary vascular bed 
from the formula R = P/Q lies in the limitation 
of the methodology used in obtaining the substi- 
tuted values. The direct Fick principle is usually 
employed to determine pulmonary flow in the 
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intact animal or patient. Although reasonably 
accurate in a steady state, this method may con- 
ceivably lead to large errors when employed in 
connection with single intravenous injection 
of drugs of short action, in patients with large 
left-to-right shunts in whom true mixed venous 
samples are unlikely to be obtained, in patients 
with induced hypoxia or other unsteady states. 
In addition, no estimate of bronchial circulation 
is made by this method; normally in the dog this 
is believed to be usually less than 1 per cent of 
cardiac output |/6|, but much higher flow may 
occur under abnormal conditions [77]. In 
studies of patients and in some animal studies, 
the use of the pulmonary wedge pressure as an 
estimate of left atrial pressure may lead to 
some error [7/8]. Mean pulmonary arterial 
pressures are obtained with reasonable accuracy 
through cardiac catheters, although it should be 
pointed out that the small pressure gradient in 
the normal circulation from pulmonary artery 
to left atrium implies that an error in measure- 
ment of a few mm. Hg could lead to large 
percentage error in calculated resistance. 

The use of the formula R = P/Q for estima- 
tion of resistance changes implies the assumption 
that vessel length and blood viscosity, fac- 
tors in the denominator of the Poiseuille equa- 
tion, remain unchanged. Since dog, cat and 
rabbit lungs may have potential arteriovenous 
anastomoses, permitting passage of glass spheres 
up to 390 uw in diameter [79], assumption of 
unchanged flow distance may lead to error. 

It is quite possible that the anesthetic agent 
employed in studies of the pulmonary circulation 
in animals may modify the observed drug 
response. Pentobarbital sodium, for example, 
one of the most commonly employed agents for 
animal anesthesia, has been shown to have 
extensive parasympathetic and some sympa- 
thetic blocking action in the dog [20]. Un- 
doubtedly many of the conflicts in reported 
observations of drug action are due to the time 
factor. For example, Borst and associates [27] 
have demonstrated that a pulmonary vaso- 
constrictive response to hypoxia was often 
delayed until the experimental animal had been 
anesthetized for several hours. On the other 
hand, pulmonary vasoconstrictive responses to 
inhalation of high carbon dioxide gas mixtures 
were often transient. 

For the purpose of discussion, pharmacologic 
agents affecting the pulmonary circulation may 
be classified into six major groups: respiratory 
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gases, cardiac drugs, autonomic drugs, anes- 
thetic drugs, serotonin and miscellaneous. 

Hypoxia. The numerous factors involved in 
studying the effect of agents upon the pulmonary 
circulation may be best exemplified by referring 
in some detail to the effect of hypoxia upon the 
pulmonary circulation. (Table mu.) Von Euler 
and Liljestrand {22} demonstrated that hypoxia 
increased the pulmonary “arterial pressure in 
cats. Following these early observations, re- 
peated studies have been made of the effects of 
hypoxia on pulmonary circulation in man 
| 23-27) and in animals [4,27,22,28—40|. Studies 
have been made in normal patients and in 
patients with heart and lung disease. From the 
numerous studies which have been reported, 
certain conclusions can be drawn. Other 
points are in doubt. 

There is general agreement that hypoxia pro- 
duces an increase in the pulmonary arterial 
pressure. This may be seen in the intact animal 
when the oxygen content of the inspired air is 
reduced from the normal 20.95 per cent to 16 
per cent and thence to as low as 5 per cent oxy- 
gen in nitrogen. Increase in pulmonary arterial 
pressure of the isolated perfused cat’s lung was 
seen when the oxygen content of inspired gas was 
lowered to 15 per cent or below [34]. The second 
point on which there is general agreement is that 
the cardiac output is increased by hypoxia pro- 
vided that the arterial saturation does not fall 
low enough to produce cardiac failure, at which 
point output may decrease. It is also generally 
agreed that left atrial pressure is not increased 
during inhalation of low oxygen gas mixtures 
except at levels as low as 5 per cent oxygen in 
nitrogen [4] or at levels of systemic arterial 
oxygen saturation below 15 per cent of capac- 
ity [35]. 

Beyond this area of agreement, there is some 
difhiculty in interpretation of the results of 
hypoxic effects on the pulmonary circulation. 
For example, Rivera-Estrada and co-workers | 4| 
found that inhalation of 5 to 10 per cent oxygen 
in dogs produced an increase in pulmonary 
artery wedge and pulmonary venous pressure 
in the absence of increase in left atrial pressure, 
suggesting a constricting effect on pulmonary 
veins. The study of Hall [38] also indicated that 
hypoxia produced an increase in postarteriolar 
pulmonary vascular resistance in one lobe of the 
dog lung perfused at constant pressure. In con- 
trast, Aviado and associates {30| demonstrated 
pulmonary venous dilation in the dog lung 
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TABLE II 


EFFECTS OF HYPOXIA UPON 


THE PULMONARY CIRCULATION 


Variable Studied 


Experimental Subjects | 


Results 


Pulmonary arterial pressure Cats 
Dogs 
Man 
Left atrial pressure Dogs 
Pulmonary wedge pressure Dogs 
Man 
Pulmonary blood flow Dogs 
Man 
Pulmonary veins Dogs 
| 
Pulmonary blood volume Dogs 


| Isolated cat lung 
Perfused dog lung 


Pulmonary vascular resistance 
Dogs 


Sympathectomized perfused cat 


lung 


Sympathectomized dog 
Partially sympathectomized man Increased [26] 


Increased | 22 
Increased [4,29,37-33,35,40) 
Increased | 23-25) 


Unchanged [29,33,35,40) 
Slightly increased [4] 
Increased if severe hypoxia [35) 


Increased [4) 
Unchanged [24,25] 


Increased [29, 37-33, 35) 
| Increased | 24,25) 


| Constricted 
Dilated 


Increased 


Increased |.34,40,50) 
Increased [27,2828 40) 
Unchanged | 37! 
| Increased | 29,37,33,35. 

| Decreased if systemic arterial ©» saturation 
| <55% [35] 

Increased [24,25,27) 

Increased [40) 


Unchanged (32,33) 


during hypoxia. Their technic involved perfu- 
sion of one lung with blood from a donor animal. 
This study does not necessarily conflict with 
other studies suggesting increased pulmonary 
vascular resistance during breathing low gas 
mixtures. Duke [#] showed that pulmonary 
venous blood draining from the hypoxic lung 
had a dilator effect on hind limb vessels. Since 
the study performed by Aviado [30] did not in- 
volve exposure of the pulmonary arteries to low 
oxygen tension, perhaps a pulmonary vasocon- 
strictor response may not have been observed for 
this reason. It is apparent that further study 
is needed to differentiate pulmonary vascular 
effects of low alveolar oxygen tension from those 
of low pulmonary arterial blood oxygen tension. 
Recently, Manfredi, Sieker and Frayser [.39] 
showed that perfusion of the lower lobe of the 
left lung of the dog with hypoxemic blood did 
not increase pulmonary vascular resistance 
whereas resistance was increased by inhalation of 
low oxygen gas mixtures. These authors suggest 


that a decrease of pulmonary arteriovenous oxy- 
gen tension difference was necessary for increase 
in vascular resistance. Stroud and Conn {3/7 
have shown that 5 per cent oxygen breathing in 
dogs increased pulmonary blood volume 23 per 
cent. Perfusion of the hypoxic lung with constant 
flow and pulmonary venous pressure showed that 
hypoxia increased pulmonary vascular resist- 
ance [32]. Borst and associates |2/| showed that 
unilateral hypoxia produced by inhalation of 
nitrogen, 5 per cent Os in No, or 10 per cent O» 
in Ne, resulted in unilateral pulmonary vaso- 
constriction involving the hypoxic lung. The 
response was seen in only ten of eighteen ani- 
mals; no animals showed the constrictor response 
in the first few hours; all tested showed the 
response after eight hours. The constrictor 
response was not blocked by the administration 
of tetraethylammonium or by cervical vagotomy. 
In dogs there was a reduction of blood flow of 
16 to 62 per cent through one acutely hypoxic 
lung [28]. Denervation of the aortic and carotid 
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receptors eliminated the immediate rise in 
pulmonary arterial pressure during hypoxia in 
the intact animal [32], but a later increase still 
occurred. Rodbard and Harasawa [37] were 
unable to demonstrate an increase in calculated 
pulmonary vascular resistance in the dog lung 
during nitrogen breathing or breathing 10 per 
cent O,. However, the resistance of the rotam- 
eters employed for pulmonary flow measure- 
ments may have affected the results. In addition, 
failure of pulmonary resistance to fall in the 
presence of increased pulmonary flow could have 
implied some increase in actual resistance which 
was not shown by the formula employed. In 
studies of excised blood vessels, dilation of larger 
pulmonary arteries and veins by anoxia has 
been demonstrated but smaller vessels, presum- 
ably of more importance in resistance changes, 
were ,not studied [47]. Lewis and Gorlin [35] 
demonstrated an increase in pulmonary vascular 
resistance during moderate hypoxia in dogs. 
With severe hypoxemia, for example, when 
systemic arterial oxygen saturation fell below 
55 per cent of capacity, pulmonary vascular 
resistance fell. 

Stroud and Rahn [33|} and Aviado and co- 
workers |32| demonstrated that sympathectomy 
abolished increased pulmonary vascular resist- 
ance during hypoxia in dogs. On the other 
hand, Fishman and co-workers [26] described 
persistence of pulmonary arterial pressure in- 
crease in partially sympathectomized patients 
when exposed to hypoxia. Duke [4] studied the 
pulmonary vascular response to hypoxia in the 
excised cat lung and in the intact dog lung per- 
fused at a constant blood flow. Inhalation of 
N, or 5 per cent O»2 in N» produced a consistent 
increase in pulmonary arterial pressure, but not 
in left atrial pressure. The pressor response was 
not blocked by lysergic acid diethylamide, 
sympathectomy or adrenalectomy. Blood from 
the hypoxic lung caused a dilator response in the 
perfused hind limb. The author concluded that 
the pulmonary pressor response to hypoxia in the 
dog was not dependent upon flow increase 
or elevation of left atrial pressure, and that 
neurohumoral factors were not likely responsible. 
Liberation of 5-hydroxytryptamine or of vaso- 
constrictor substances in the lung seemed un- 
likely. Since the vasoconstrictor response to 
hypoxia was seen in the isolated lung and since 
left atrial pressure did not rise, transfer of blood 
from the periphery to the lung did not seem to be 
a major factor. Studies on the isolated lung 
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have suggested dilation of the capillaries in 
response to hypoxia [3]. 

Studies performed by Doyle and co-workers 
[25] and by our group [24] have shown increase 
in pulmonary arterial pressures but not in the 
pulmonary wedge pressure of man during 
hypoxia. Calculated pulmonary vascular resist- 
ance increased. Blakemore and associates [27] 
found evidence of decreased pulmonary blood 
flow in one lung of patients rebreathing low 
oxygen gas mixtures. The study did not dis- 
tinguish between effects of decreased oxygen and 
those of increased carbon dioxide. Studies per- 
formed by Fishman and co-workers [42] have 
shown an increase in pulmonary arterial pres- 
sure in one-third of thirty-five patients with 
chronic lung disease during hypoxia. Many of 
these had increased cardiac outputs during 
hypoxia. Observations made by our group have 
shown an increase in pulmonary arterial pres- 
sure without increase in cardiac output during 
hypoxia in patients with mitral stenosis [43] 
but pulmonary wedge pressures were not 
measured, so that pulmonary vascular resistance 
could not be determined. 

From the foregoing, it may be seen that 
moderate degrees of hypoxia rather consistently 
produce an increase in pulmonary arterial pres- 
sure in both animals and man, and that there is 
usually an increase in cardiac output with no 
increase in left atrial pressure in intact animals 
or in the animal lung perfused at constant flow. 
Failure of pulmonary wedge pressure to rise in 
studies made upon patients suggests that left 
atrial pressure does not rise in man during 
moderate hypoxia. With few exceptions, pul- 
monary vascular resistance has been found to 
rise during hypoxia in man and animals. 

Failure of pulmonary vasoconstrictive re- 
sponse during hypoxia to be observed by all 
investigators may be explained in several ways. 
In studies employing the Fick principle for 
estimation of pulmonary blood flow, it is likely 
that a steady state was not achieved in many 
studies [33]. The observations of Borst [27] 
suggest that the vasoconstrictor response may 
not be consistently observed in the anesthetized 
animal during the first few hours of study, so 
that the time factor may be responsible for some 
discrepancies. In some studies the use of rotam- 
eters with high resistance to flow may invalidate 
flow estimations in the pulmonary circulation. 
The studies of Lewis and Gorlin [35] suggest that 
the degree of hypoxia is important, since these 
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investigators found increased pulmonary vascu- 
lar resistance during hypoxia until the systemic 
arterial O» saturation fell below 55 per cent of 
capacity, at which level pulmonary vascular 
resistance fell. Finally, studies of hypoxia in the 
intact animal or man indicate that increased 
pulmonary blood flow is usually seen. The vaso- 
dilator effect of increased pulmonary blood flow 
may vitiate an accompanying vasoconstrictor 
effect of hypoxia. | 

Although the teleological viewpoint has 
suggested that the pulmonary vasoconstrictive 
effect of hypoxia may be designed to shunt blood 
away from poorly ventilated areas, the constric- 
tive response is relatively weak. Current evidence 
suggests that an important cause of decreased 
pulmonary blood flow to areas of pulmonary 
atelectasis is mechanical as well as that due 
to hypoxia and hypercarbia [44). The evidence 
as to whether or not the sympathetic nervous 
system is important in the hypoxic vasoconstric- 
tor response is conflicting but studies demonstrat- 
ing a persistent response in the isolated lung [37] 
and in sympathectomized patients as well as in 
sympathectomized adrenalectomized and vagot- 
omized animals would seem to indicate that the 
autonomic nervous system is not essential. The 
studies of Duke |#) also suggest that liberation 
of epinephrine, 5-hydroxytryptamine or other 
humoral substances are not essential to the 
response. An additional effect mediated through 
a reflex involving carotid and aortic chemo- 
receptors seems likely. The site of increased 
pulmonary vascular resistance is uncertain but a 
postarteriolar location is strongly suggested. It is 
probable that pulmonary venous constriction 
may be of importance in severe hypoxia. It 1s 
also probable that hypoxia involving pulmonary 
arterial blood alone will not evoke the vaso- 
constrictive response. Hypoxia may cause dila- 
tion of the pulmonary capillaries and an increase 
in pulmonary blood volume [30]. 

Since few agents acting upon the pulmonary 
circulation have been studied as extensively 
as has hypoxia, it is apparent that there are many 
unanswered questions concerning the studies on 
drugs to be described. Effects of these agents 
upon left atrial pressure, carefully measured 
pulmonary flow, pulmonary venous pressure, 
pulmonary blood volume and _ bronchomotor 
tone are lacking in many instances. In studies 
made on human subjects, the limitations of the 
pulmonary wedge pressure as an estimate of left 
atrial pressure may vitiate estimations of the 


effect of drugs on pulmonary vascular resistance. 

Oxygen Administration. ‘The effect of oxygen 
inhalation has been studied principally in pa- 
tients with heart or lung disease. We found a 
decrease in pulmonary arterial pressure in 
patients with chronic pulmonary disease receiv- 
ing oxygen |2/|. Other workers [45,46] described 
a decrease in pulmonary arterial pressure in 
some patients with chronic cardiopulmonary 
disease receiving oxygen inhalation. Shepherd 
and co-workers |47| and Heath and associates 
48) reported recently a decline in pulmonary 
vascular resistance during inhalation of 100 per 
cent oxygen in patients with pulmonary hyper- 
tension secondary to congenital heart disease 
with left-to-right shunting. The data suggest 
that inhalation of 100 per cent oxygen may 
decrease pulmonary vascular resistance even 
in the absence of hypoxia in the human subject 
with pulmonary hypertension. 

Carbon Dioxide. Duke showed an increase in 
the pulmonary vascular resistance of the isolated 
cat lung [34] and of the isolated perfused dog 
lung [36] during ventilation with 5 to 10 per cent 
carbon dioxide in air. Nisell {49} demonstrated 
that carbon dioxide produced pulmonary venous 
constriction in the cat. Nisell [50] also demon- 
strated increased pulmonary arterial pressure 
of the isolated perfused cat and rabbit lung 
during ventilation with 6.5 per cent COs, in 
oxygen. We have found evidence of increase in 
pulmonary arterial pressure in only one of five 
normal human subjects breathing 5 per cent 
carbon dioxide in air [24]. Stroud and Rahn [33) 
found no increase in pulmonary vascular resist- 
ance in anesthetized dogs breathing 5 per cent 
carbon dioxide in 25 per cent oxygen and 70 per 
cent nitrogen. Peters [5/7] demonstrated a 
decrease in pulmonary vascular resistance of 
dogs subjected to unilateral carbon dioxide 
breathing. Peters pointed out that broncho- 
constriction caused by inhalation of high CO, 
mixtures may make it difficult to interpret their 
effects upon pulmonary vascular resistance of the 
intact animal. On the other hand, Borst [27] 
found consistent pulmonary vasoconstriction in 
the dog lung ventilated with 5 or 10 per cent CO, 
and perfused at constant flow rate. However, the 
constrictive response was often transient. Man- 
fredi, Sieker and Frayser [39] found that 
ventilation of the isolated pulmonary lobe of the 
dog with 10 per cent COs in air was associated 
with a 50 per cent increase of pulmonary vascu- 
lar resistance. Weil, Salisbury and State [52], 
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studying the dog lung perfused by a circulation 
separated from the systemic except by bronchial 
communications, found pulmonary vasoconstric- 
tion produced by inhalation of 10 per cent CO, 
and 90 per cent Os». Metabolic acidosis had 
variable effects on pulmonary arterial pressure; 
metabolic alkalosis was associated with an 
8 to 35 per cent increase of pulmonary arterial 
pressure in six of seven dogs | 52]. The preponder- 
ance of evidence favors the thesis that increased 
alveolar CQO, tension tends to produce an 
increase in pulmonary vascular resistance. The 
evanescence of the response may explain the 
conflicting reports. Studies in intact animals 
and man suggest that acute hypercapnia is not 
an important pulmonary vasoconstrictor. 

Digitalis. The effect of digitalis upon the 
pulmonary circulation has been studied in 
unanesthetized dogs and in human subjects 
having pulmonary hypertension due to failure 
of the left ventricle or due to chronic lung disease 
with associated cor pulmonale. (Table 1m.) Fried- 
berg, Katz and Steinetz {53| found that digitalis 
produced no change in the pulmonary arterial 
pressure of the unanesthetized dog. The studies 
made by Ferrer and associates |5/| have shown 
that pulmonary arterial pressure falls following 
digitalization with digoxin in patients with left 
ventricular failure. This decline may be at- 
tributed to a decrease in left ventricular diastolic 
pressure as a result of an increased stroke volume 
and cardiac efficiency produced by digitaliza- 
tion. On the other hand, in patients with chronic 
cor pulmonale and heart failure, rapid digitaliza- 
tion with digoxin produced an increased pul- 
monary arterial pressure which may be at- 
tributed to increased cardiac output in the 
presence of a fixed pulmonary vascular resistance 
|54|. ‘These few studies appear to indicate that 
the principal effects of digitalis upon pulmonary 
arterial pressures are due to alteration in 
cardiac output and left atrial pressures in 
patients with heart failure. Studies in prepara- 
tions with controlled pulmonary blood flow and 
left atrial pressure measurements are not 
available. 

Quinidine. (Quinidine has been shown to 
lower right ventricular systolic pressure in 
patients with elevated right heart pressures asso- 
ciated with cardiac decompensation [55]. The 
changes may have been due to improved left 
ventricular output associated with a decline 
in systemic vascular resistance. Quinidine 
(Table 11) administered in doses of 15 mg./kg. 
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intravenously in dogs reduced pulmonary arteria! 
pressure and produced no change in mean 
cardiac output, thus decreasing the calculated 
pulmonary vascular resistance [56). Left atria! 
pressure, however, was not measured, and the 
changes could conceivably be due to a decrease 
in left atrial pressure. Further studies of anima! 
lungs perfused at constant rate of flow would 
seem to be in order. 

There has been considerable study of the 
action of autonomic drugs on the pulmonary 
circulation. (Table tv.) These have been studied 
principally in patients with pulmonary hyper- 
tension and to some extent in normal man. 

Ganglionic Blocking Agents. Ganglionic block- 
ing agents such as tetraethylammonium, hexa- 
methonium, and pentolinium frequently pro- 
duce a decline in pulmonary arterial pressure in 
patients with pulmonary hypertension second- 
ary to left heart disease, mitral stenosis or 
chronic pulmonary disease [57-635|. (Table tv.) 
Arfonad® [65] was found to decrease pulmonary 
vascular resistance in patients with congestive 
heart failure, but to increase pulmonary vascular 
resistance in those without heart failure. There is 
some difficulty in interpreting the reduction in 
pressure observed in these studies, since these 
agents may produce a decline in left ventricular 
diastolic pressure associated with either a 
decrease in venous return and peripheral venous 
pooling on the one hand or, in patients with 
systemic hypertension, with an increased cardiac 
output due to decrease in systemic peripheral! 
resistance on the other. In many studies, deter- 
minations of pulmonary flow by the Fick princi- 
ple were of doubtful value because of the tran- 
sient effect of the drug used. The studies of 
Sancetta [60| showed no change in calculated 
pulmonary vascular resistance of emphysematous 
patients receiving hexamethonium. Because the 
associated decreased pulmonary blood flow 
would have led one to expect an increased 
resistance, the author suggests that some pul- 
monary vasodilator effect was present. The 
transient effects of tetraethylammonium make it 
impossible to reach any conclusion about the 
effect of this drug on pulmonary vascular 
resistance in human studies. Studies of pento- 
linium and of hexamethonium have failed to 
show a consistent striking effect upon pulmonary 
vascular resistance although a decrease has been 
observed in some patients [63]. Arfonad may 
have a direct vasodilator action [65] so that the 
observation of decreased pulmonary vascular 
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TABLE III 


MISCELLANEOUS DRUGS AND THE PULMONARY CIRCULATION 


| | | 
| Pulmonary | Pulmonary Pulmon 
Drug Subjects | Arterial | Fulmonary Wedge | Blood 
Pressure | Flow | Resistance 
dogs 
ventricular fail- | 
ure | 
Digoxin [54]. ... Cor pulmonale Increased 
Quinidine (56) Dogs Decreased Unchanged Decreased 
Serotonin [89) | | 
1.5-80 we./ke. Dogs Increased Decreased | Increased 
Serotonin (90) | | | 
20-150 weg. /keg. ‘min. Dogs Increased Left atrial pressure Increased | Increased 500° 
100-300 | unchanged | 
Serotonin | | | 
2-4.5 mg. /kg. | Perfused dog lung, ......... Increased 
Serpasil (92) 1 mg.. | Pulmonary Decreased | Unchanged Varied | Decreased 
hypertension 
20% NaCl (93). Dogs Increased Left atrial pressure un- Increased (venous) 
changed; pulmonary | | 
venous pressure in- 
| | creased | 
Pitressin {96}... Dogs Decreased | Increased 
Pituitrin [97) .| Dogs Decreased rai | Decreased | Unchanged 
| | | 
TABLE IV 
AUTONOMIC BLOCKING DRUGS IN PULMONARY HYPERTENSION 
Pulmonary Pulmonary _ Pulmonary 
Dru Subjects Artery Wedge Pulmonary | Vascular 
Pressure Pressure és | Resistance 
Tetraethylammonium | 
15 Decreased in 11 Unchanged 
5 normal | 
Tetraethylammonium [62) | 
Hexamethonium [58) | 
0.15-0.5 mg./ke .. 3 hypertension | Decreased Decreased Decreased Varied 
Hexamethonium [59) | 
15-20 mg.... 12 rheumatic heart | Decreased 30-40% 
disease in 5 | 
Hexamethonium [60] 
Hexamethonium [67) 
oy) ae ...| 15 pulmonary Decreased Slight decrease | Unchanged Decreased 27% 
hypertension 
Hexamethonium [63)... 27 mitral stenosis Decreased Decreased Unchanged Decreased in 6 
Pentolinium [67 
Tolazoline [66)..... Primary pulmonary | Decreased ............ Increased Decreased 
hypertension; 
emphysema 
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TABLE V 
AUTONOMIC DRUGS AND THE PULMONARY CIRCULATION 


Pulmonary Pul Pulmonary 
Drug Subjects | Pulmonary Artery Wedne monary 
| Pressure Blood Flow 
Acetylcholine [72) 
+ hypoxia Decreased Unchanged Unchanged Decreased 
Acetylcholine 
.. 47 varied Decreased 10 mm + 
in 18 | 
Acetylcholine (74) | | | 
9 mitral stenosis Decreased 50° Decreased 


3 idiopathic | 
Acetylcholine | 76! 

3-14.5 mg./min.. 13 mitral disease 
Epinephrine 

0.5 cc. 

1: 1000 intramuscularly. . 3 normal 
Epinephrine [97}........ Perfused dog lung 
Norepinephrine | 

0.2-0.4 we./kg./min... . 12 convalescent 


1 mitral 
incompetence 
Norepinephrine (47) 
20 pg./min..... 18 normal Increased 
2 mitral stenosis 
1 cor pulmonale 
Norepinephrine [97)....... Perfused dog lung | 


Decreased in most 


Increased 


Increased 


Decreased or Slight increase Decreased 
unchanged 


Increased 
Slight increase 


Unchanged Increased 


Increased Unchanged Decreased 
Increased Varied Increased 


Increased 


resistance during its administration in patients 
with heart failure does not necessarily imply 
participation of the autonomic nervous system 
in the response. 

Sympatholytic Agents. Sympatholytic agents 
such as tolazoline, hydergine, and dibenamine 
'(66-70\ have been shown to produce decline in 
pulmonary arterial pressure in patients with 
pulmonary hypertension or pul- 
monary hypertension due to a congenital heart 
disease with left-to-right shunt. Determinations 
of the effects of these agents on pulmonary 
vascular resistance have not been carefully made. 
Since pulmonary blood flow increases and pul- 
monary arterial pressure falls in patients with 
pulmonary hypertension receiving tolazoline, a 
decrease in pulmonary vascular resistance 
probably occurs although steady state conditions 
for estimation of pulmonary blood flow by the 
Fick principle are not met. 

Parasympathomimetic Agents. ‘There has been 
considerable interest in the effect of the para- 
sympathomimetic agent acetylcholine upon 
pulmonary vascular dynamics. (Table v.) 
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Cournand and co-workers |7/| and Harris and 
co-workers have shown that acetvyicholine 
lowered pulmonary arterial pressure in normal 
man breathing room air or low oxygen mixtures. 
No change in pulmonary wedge pressure was 
observed. These changes could be produced by 
infusion of small amounts of acetylcholine into 
the pulmonary artery in quantities which did not 
affect systemic blood pressure or pulmonary 
blood flow; one would infer that there was a 
dilating action on the pulmonary vasculature. 
Harris |73| showed that a single injection of 
acetylcholine into the pulmonary artery reduced 
pulmonary arterial pressure in eighteen of 
forty-seven patients with pulmonary hyperten- 
sion of various types. Wood and co-workers 
_74,75\ made similar studies. Recently, Shepherd 
and co-workers [47) reported a decrease in 
calculated pulmonary vascular resistance during 
continuous infusion of acetylcholine in the 
majority of patients studied. These patients 
had pulmonary hypertension associated with 
atrial and ventricular septal defects; Shepherd’s 
conclusions differed from those of Wood [75], 
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who found no fall in pulmonary resistance in 
similar cases; however, Wood did not determine 
pulmonary flow. <Acetvicholine infusion de- 
creased systemic arterial oxygen saturation in 
resting and exercising patients with mitral 
stenosis |76|, suggesting increased perfusion of 
poorly ventilated areas of the lung. It would 
appear reasonable to conclude that acetylcholine 
is an important pulmonary vasodilator in many 
patients with pulmonary disease, mitral stenosis 
or congenital heart disease with left-to-right 
shunts. Further studies in denervated prepara- 
tions with constant flow perfusion are needed to 
ascertain whether or not the drug exerts a direct 
vasodilator effect. 

Sympathomimetic Agents. The effect of sym- 
pathomimetic agents, epinephrine, norepineph- 
rine (Table v), and others upon the pulmonary 
circulation have been studied in normal and 
diseased human subjects, in intact animals and 
in the perfused animal lung. Wearn and asso- 
ciates |77} found that local application of 
epinephrine to the cat lung produced inconstant 
arteriolar constriction followed by dilation. 
Irwin and Burrage |78| described constriction 
followed by dilation of pulmonary arterioles 
and venules following intravenous administra- 
tion of epinephrine in the rabbit. Hamilton and 
co-workers |79) concluded that epinephrine 
produced no increase in pulmonary vascular 
resistance in the unanesthetized dog; large doses 
produced increase in pulmonary venous pressure 
and left ventricular dilation. In human subjects 
the infusion of epinephrine produced elevated 
pulmonary arterial pressure with an increase of 
pulmonary flow and an elevation of the wedge 
pressure [80,8/). Witham and Fleming [80] 
considered that epinephrine produced an in- 
crease in pulmonary vascular resistance in their 
normal subjects, but a decrease in patients with 
pulmonary hypertension. In our studies, how- 
ever, the calculated pulmonary vascular resist- 
ance did not rise [8&7]. In the dog lung perfused 
by a pump, epinephrine and norepinephrine 
were found to have vasoconstrictor action [82] 
but a predominantly vasodilator action of 
epinephrine was found in the isolated cat lung 
49\. Presumably vasoconstrictor action in the 
intact subject is partly counterbalanced by the 
dilator effects of increased pulmonary venous 
pressure and/or increased pulmonary flow. As 
pointed out by Nisell [49], the bronchodilator 
effect of epinephrine may tend to cause a fall in 
pulmonary vascular resistance. Nisell believed 


that epinephrine may constrict pulmonary 
venules. Epinephrine produces constriction of 
excised pulmonary veins and arteries of man 
and the dog |4/|. Norepinephrine infusion in 
normal man _ increased pulmonary arterial 
pressure and pulmonary wedge pressure without 
increasing pulmonary flow [43,87]. There was no 
increase in calculated pulmonary vascular 
resistance in our study, but an increased resist- 
ance was found in the study of Patel and co- 
workers |8&/| in normal subjects, with a decrease 
in those with elevated pulmonary vascular 
resistance. Hellems and co-workers de- 
scribed a decrease or no change in pulmonary 
vascular resistance of dogs infused with nor- 
epinephrine. In these studies the increase in 
pulmonary venous pressure may partially mask a 
pulmonary vasoconstricting action. Infusion of 
norepinephrine in patients with a left-to-right 
shunt associated with ventricular septal defect 
and pulmonary hypertension was associated 
with no change in systemic flow, increase in 
pulmonary flow and increase in left-to-right 
shunt [46|. There was an increase in femoral 
and pulmonary arterial mean pressures with 
greater increase in femoral pressure. Calculation 
of pulmonary and systemic vascular resistance 
under these circumstances suggested that sys- 
temic resistance increased pulmonary 
resistance decreased during norepinephrine 
infusion. The decrease of pulmonary vascular 
resistance could have been secondary to in- 
creased pulmonary blood flow associated with 
increase in left-to-right shunt due to elevation of 
systemic vascular resistance. 

One can conclude that both epinephrine and 
norepinephrine are pulmonary vasoconstrictors. 
Failure to observe a constrictor response in 
studies of intact animals or man is probably due 
to one or more of several factors: (1) Increased 
pulmonary blood flow due to epinephrine tends 
to vitiate a constrictor effect. (2) Pulmonary 
venous pressure may be increased by both drugs 
and may tend to counterbalance a direct vaso- 
constrictor effect. (3) The constrictor effect of 
both drugs upon the pulmonary veins and 
arteries may be transient. (4) In studies of 
patients with congenital left-to-right shunt, the 
greater effect of norepinephrine upon systemic 
resistance tends to increase pulmonary blood 
flow by increasing the shunt from systemic to 
pulmonary circulation. This increased flow 
tends to lower pulmonary vascular resistance. 
(5) The effect of the two drugs upon diseased 
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human pulmonary vessels may be different from 
the effect upon the vessels of normal animals. 
(6) The increase of pulmonary arterial pressures 
produced by the drug may dilate the larger 
pulmonary arteries and partially dislodge the 
catheter up, producing a spurious elevation of 
pulmonary wedge pressure. (7) The increase in 
resistance may involve the postarteriolar bed, 
so that the calculated pulmonary arteriolar 
resistance did not rise. 

Isoproterenol is considered to be a_ potent 
pulmonary vasodilator, as is mephentermine |&2}. 
Neosynephrine causes local pulmonary vasocon- 
striction but reduces cardiac output in dogs {42}. 

Anesthetic Agents. In twelve of thirteen pa- 
uients, ether anesthesia increased pulmonary 
arterial pressure with little effect on cardiac 
output, suggesting increased pulmonary vascular 
resistance |47|. In four patients, cyclopropane 
anesthesia increased pulmonary arterial pressure 
with slight change in cardiac output, no hypoxia, 
but hypercapnia in three of four patients [S&). 
In these studies, increases in pulmonary arterial 
pressure could have been due to increases of left 
atrial pressure, or perhaps to the effects of 
increased arterial blood and alveolar carbon 
dioxide as well as to increased pulmonary 
vascular resistance due to the anesthetic agent 
itself. 

Serotonin. Serotonin, although having a vari- 
able effect upon peripheral arterial resistance, 
produced an increase in pulmonary pressure and 
resistance in the dog {82,89-9/|. (Table m1.) Its 
release has been suggested as a mechanism in 
producing pulmonary hypertension associated 
with pulmonary embolism, carcinoid tumors 
and anaphylactic reactions. 

Miscellaneous Agents (Table 11). Reserpine 
has been shown by Halmagyi and co-workers 
(92) to lower pulmonary arterial pressure to a 
greater degree than its effect upon cardiac out- 
put in patients with mitral stenosis. The injec- 
tion of 20 per cent sodium chloride directly 
into the pulmonary artery has been shown to 
produce pulmonary arterial hypertension asso- 
ciated with constriction of the pulmonary veins 
|93|. The intravenous injection of sodium citrate 
has been shown to produce pulmonary hyper- 
tension without persistent increase of pulmonary 
venous pressure [94]. Since this response is 
diminished by simultaneous administration of 
calcium salts, hypocalcemia may play a part 
in the pulmonary vasoconstrictive response. This 
may be an important observation in patients 
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receiving large volumes of infused blood with 
citrate excess since there is suggestive evidence 
that increased peripheral venous pressure devel- 
ops more readily in such patients than in patients 
receiving heparinized blood in equal volume. 
Irwin and Burrage [78] described constriction 
of the pulmonary arterioles of the rabbit after 
intravenous administration of histamine. In the 
other studies, however, histamine seemed to have 
no striking effect on the pulmonary circulation 
except by causing bronchial constriction and 
elevating transpulmonary pressure [9/), by 
which means it may Cause some increase in 
pulmonary vascular resistance. Aminophylline 
produced a pulmonary vasodilation in three of 
eight experiments using the dog lung |97/). 

Wiggers [95| concluded that ergotoxin lowered 
the pulmonary arterial systolic pressure in dogs 
by decreasing pulmonary blood flow, yet raised 
pulmonary arterial diastolic pressure and lowered 
pulmonary venous pressure by constricting small 
pulmonary vessels. Wiggers found that nitrites 
increased pulmonary arterial and venous pres- 
sures by increasing pulmonary blood flow in the 
dog. 

Wiggers [95] found that posterior pituitary 
extract decreased pulmonary blood flow in the 
dog, thus lowering pulmonary arterial and 
venous pressures despite some pulmonary vaso- 
constriction. Wearn and associates [77] found 
that pituitrin often produced arteriolar con- 
striction in the cat lung. DeLeon and co-workers 
(96) have studied the action of Pitressin® on the 
pulmonary circulation of the intact dog and 
upon the resistance of the perfused dog lung. 
These investigators found that Pitressin de- 
creased pulmonary blood flow, yet increased 
pulmonary vascular resistance under conditions 
of constant pressure. Intravenous infusion of 
pituitrin was found by Van Der Straeten and 
Leusen [97] to lower the pulmonary arterial 
pressure of dogs. 


COMMENTS 


From the foregoing brief review it may be 
seen that complete understanding of the action 
of a drug upon the pulmonary circuladon is not 
to be obtained alone from animal studies in 
which one lung is perfused at constant flow, at 
one extreme, or from studies of patients with 
diseased pulmonary vessels, at the other. There 
are many factors which may explain conflicting 
results in studies of the effects of drugs on the 
pulmonary circulation. Alteration in pulmonary 
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flow, pulmonary arterial pressures or left atrial 
pressure produced by administration of a drug 
may render standard resistance formulas inap- 
plicable. Studies employing the Fick principle 
for estimation of pulmonary flow may be invalid 
because of difficulty in obtaining a steady state 
during hypoxia or during administration of a 
drug of transient action. Displacement of blood 
into or out of the lung may alter pulmonary 
vascular resistance in the absence of direct action 
on pulmonary vessels. Elevation of systemic 
arterial or venous pressure may increase pul- 
monary vascular resistance in the absence of 
primary pulmonary vascular change [52]. 
Effects of drugs or gases may be transient, so 
that temporary effects may be missed. Increase 
of pulmonary blood flow by agents such as 
hypoxia and epinephrine may counterbalance a 
pulmonary vasoconstrictive action. Increase of 
pulmonary venous pressure by agents such as 
epinephrine and norepinephrine may mask a 
pulmonary vasoconstrictive action. Effects of 
drugs upon diseased vessels in man may differ 
from effects upon normal vessels of an animal. 
Studies of effects of drugs in patients with heart 
failure may be influenced greatly by the effect of 
the agent upon cardiac output and left atrial 
pressure. The anesthetic agent used in animal 
experiments may affect the results of drug 
studies; this is especially true of pentobarbital 
sodium because of its own action upon the auto- 
nomic nervous system. Other difficulties may 
arise if the drug being studied alters broncho- 
motor tone. Profound alteration of pulmonary 
vasoconstriction may cause the pressure-flow 
relationship to shift, thus rendering quantitative 
estimates of resistance changes difficult or 
impossible. 

With regard to the role of the autonomic 
nervous system in the control of pulmonary 
vascular resistance, it is difficult to draw firm 
conclusions from the studies cited. Studies of 
autonomic blocking drugs in patients with 
pulmonary hypertension have not yielded con- 
sistent convincing evidence of a _ primary 
vascular effect. It is apparent that the autonomic 
nervous system is not essential for the pulmonary 
vasoconstrictive effect of hypoxia. The sym- 
pathomimetic drugs, epinephrine and _ nor- 


epinephrine, are pulmonary vasoconstrictors in 
experimental preparations, but this relatively 
weak action may be counterbalanced in the 
intact animal by effects on pulmonary venous 
pressure and pulmonary blood flow. Evidence 
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of a pulmonary vasodilator action of acetyl- 
choline is convincing. Studies of denervated 
lungs perfused at constant flow would be of 
interest. 

In spite of these limitations in interpreting 
the effect of drugs upon the pulmonary circula- 
tion, certain conclusions may be drawn. Many 
of the pressure responses of the pulmonary 
circulation to drugs are secondary to changes in 
the systemic circulation. Nevertheless, the 
studies described indicate that the pulmonary 
circulation is capable of a response which may 
be independent of that in the greater circulation 
and that it does not necessarily act purely 
passively in reflecting changes in the greater cir- 
culation. This has been established by direct 
observation of pulmonary vessels and by studies 
of perfused animal lungs with constant flow and 
constant left atrial pressure. studies 
are useful in delineating the effect of an agent 
upon the pulmonary vascular resistance. Never- 
theless, these observations do not give the total 
picture of the effect of an agent upon the pul- 
monary circulation of an intact animal or 
human being in whom effects upon pulmonary 
blood flow and left atrial pressure often occur 
and may be an important part of the composite 
result. Further, it is suggested that studies of 
effects of drugs in normal man and in animals 
do not necessarily indicate the effects of these 
agents in patients with pulmonary hypertension. 
For example norepinephrine, a pulmonary 
vasoconstrictor in the perfused lung, may be a 
pulmonary vasodilator in patients with pul- 
monary hypertension. Acetylcholine, which 1s 
not a consistent pulmonary vasodilator in the 
perfused lung, may be an important pulmonary 
vasodilator in patients with pulmonary hyper- 
tension. Agents increasing resistance to flow, 
such as hypoxia, norepinephrine and epineph- 
rine, are relatively weak but may be important 
physiologically. Other agents, such as hypertonic 
saline solution* and serotonin, seem to be potent 
pulmonary vasoconstrictors. ‘The physiologic 
significance of these responses is not yet Clear. 
Insufficient attention has been given to the 
pulmonary veins as a possible site of alteration of 
pulmonary vascular resistance in drug responses. 
Studies of pulmonary venous pressure after 
administration of 20 per cent saline solution * and 


*Semler et al.'°! have suggested that 20 per cent 
saline may produce mechanical blocking of pulmonary 
blood vessels by clumping of erythrocytes, rather than 
vasoconstriction. 
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studies of pulmonary venous pressure in dogs 
with hypoxia exemplify this point as do direct 
observations of pulmonary venules of the rabbit 
given epinephrine. Constriction of the pul- 
monary veins has been suspected of contributing 
to the pulmonary edema produced by alloxan 
(98| and by miliary starch embolism [99]. In 
other experiments, Escherichia coli endotoxin 
was found to produce constriction of small pul- 
monary veins of dogs and cats. [700]. Further 
studies of drug action in experimental prepara- 
tions in which pressure in the left atrium, 
pulmonary veins and pulmonary wedge pressure 
can be measured simultaneously would be of 
value in evaluating the importance of the pul- 
monary veins in control of pulmonary vascular 
resistance. There is a need for studies of the 
effects of drugs in animals with experimental 
pulmonary hypertension. There is a need for 
further study of effects of anesthetic agents since 
the increased pulmonary pressure observed with 
ether and cyclopropane may be of exceptional 
importance in patients with heart and lung 
disease undergoing surgical operations. 

No complete studies have been made which 
correlate the responsiveness of pulmonary 
hypertension to dilator drugs with the results of 
surgical correction of the primary disturbance of 
cardiac physiology, although Scott and co- 
workers [62] have made preliminary observations 
in patients with mitral stenosis. Although 
acetylcholine and tolazoline have been shown to 
lower pulmonary blood pressure in patients 
with ‘‘essential’’? pulmonary hypertension, no 
effective long term management for this condi- 
tion is yet available. 


SUMMARY 


1. There are difficulties in interpreting drug- 
induced alterations in pulmonary blood flow 
and pressure in terms of changes in pulmonary 
vascular resistance. A major source of such dif- 
ficulty is the distensibility of the pulmonary 
vessels, allowing them to respond passively to 
pressure and flow alterations. Drug-induced 
alterations in bronchomotor tone and effective 
blood viscosity also may lead to error. 

2. The pharmacologic agents which act upon 
the pulmonary circulation herein described 
were divided into six groups: (1) respiratory 
gases, (2) cardiac drugs, (3) autonomic drugs, 
(4) anesthetic agents, (5) serotonin and (6) 
miscellaneous. 

3. There is good evidence, obtained from 
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isolated and perfused lungs of animals, as well 
as from studies in intact animals and patients, 
that the pulmonary vasculature may respond 
to drugs independently of the systemic circula- 
tion. The composite effect of a drug on the 
pulmonary circulation may be greatly modified 
by its effect on the systemic circulation. 

4. The majority of studies indicate that 
hypoxia increases flow resistance in the pul- 
monary circulation, but not greatly. Breathing 
high carbon dioxide gas mixtures seems to 
increase temporarily flow resistance in the pul- 
monary circulation of the perfused lung, but not 
persistently in intact animals or man. 

5. Acetylcholine, infused directly into the 
pulmonary artery, appears to decrease pul- 
monary vascular resistance in a_ substantial 
percentage of patients with pulmonary hyper- 
tension associated with congenital heart disease 
or rheumatic heart disease. 

6. Serotonin appears to be a potent pul- 
monary vasoconstrictor. 

7. Studies with 20 per cent sodium chloride 
solutions* and hypoxia suggest that pulmonary 
venous constriction may be an important mecha- 
nism in drug-induced pulmonary hypertension. 
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Changing Trends in the Casuistics of 
Hepatic Abscess’ 


JosEPpH LD. SHERMAN, M.D., PH.D. and STANLEY L. ROBBINS, M.D. 


Boston, Massachusetts 


ATA gathered from an analysis of autopsy 
D reports at the Mallory Institute of Pathol- 
ogy of the Boston City Hospital reveal that the 
age distribution, pathogenesis and bacteriology 
of liver abscesses have changed considerably 
since the advent of antibiotic agents. Since the 
subject of hepatic abscesses had not been com- 
pletely reviewed at the Boston City Hospital 
since Keefer’s report in 1934 |7), and the general 
aspects of this disease had not been reviewed 
since the comprehensive report of Ochsner et al. 
{2} in 1938, this study was made to present 
the findings which have been gathered since 
the earlier review from this hospital and to 
emphasize particularly those aspects of hepatic 
abscess that have undergone a change since the 
earlier report. It is not the purpose of this paper 
to discuss in detail the accepted morphologic 
characteristics of the lesions, to localize the 
abscesses to particular lobes, or to describe all 
the signs, symptoms, physical findings, and 
laboratory and roentgenological data, for these 
have been covered quite well by others [7-4] and 
the present study generally agrees with the 
earlier reports on these points. 


MATERIAL AND METHODS 


The material used in this study was gathered from 
the autopsy files of the Mallory Institute of Pathology 
of the Boston City Hospital and covers the years 1934 
through 1958. The autopsy protocols, clinical records, 
bacteriological reports and histologic sections of each 
appropriate case have been reviewed. Cases were 
selected when the hepatic abscess could be recognized 
grossly at autopsy examination and was confirmed 
on microscopic study. A total of ninety-nine cases of 
this type was uncovered over this twenty-five-year 
period. However, this series could not be compared 
with other series or with the previous publication from 
this Institute since these other reports also included 
abscesses that were seen only on histologic study. 
To make the present report comparable to these 
other studies, it was necessary in certain instances to 


include thirty-one cases of pyogenic abscesses that 
were detected on microscopic examination alone, but 
were not recognized grossly. These microscopic 
abscesses usually reflected a generalized pyemia in 
which the individual lesions were small, multiple, and 
not amenable to surgical drainage even if diagnosed. 


ANALYSIS OF CASES 


Incidence. From 1934 through 1958, 21,945 
autopsies were performed at the Mallory 
Institute. Among these autopsies there were 
ninety-nine cases of grossly recognized and 
microscopically confirmed pyogenic hepatic 
abscesses, an incidence of 0.45 per cent. Over 
this same period there were thirty-one cases of 
microscopically diagnosed hepatic abscesses, or 
an incidence of 0.14 per cent. The total incidence 
of all pyogenic hepatic abscesses in the autopsy 
population thus was 0.59 per cent. In Keefer’s 
evaluation of the autopsy population at this 
same laboratory from 1896 through 1933, he 
reviewed 10,309 autopsy reports and found 
eighty-five cases, an incidence of 0.7 per cent. 
It is of considerable interest to note that despite 
the variety of potent antibacterial drugs avail- 
able now but not during the period covered by 
the previous report, the incidence of abscesses 
in the autopsy population has remained at about 
the same level in this Institute over the course 
of many years. The postmortem incidence, as 
reported in other series, varies from 0.45 to 1.47 
per cent [3]. The true clinical frequency of 
hepatic abscess is not known since this disease 
undoubtedly is missed in patients not coming to 
autopsy [2]. The present data do not support the 
view of other investigators [3,5) that there seems 
to be a declining incidence of liver abscesses, 
with lower mortality, since antibiotic therapy 
became available. 

Sex. Ochsner et al. [2] reported that the sex 
incidence in amebic as well as pyogenic hepatic 
abscess was predominantly male, because, it 


* From the Mallory Institute of Pathology, Boston City Hospital, Boston, Massachusetts. 
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Fic. 1. Age and sex of ninety-nine patients with hepatic 
abscess. 


was suggested, the predisposing factors occur 
more frequently in the male. In the series of 830 
cases of liver abscess collected from the litera- 
ture by these authors, 560 (67.4 per cent) were 
found in males and 270 (32.5 per cent) in 
females. This distribution corresponded to the 
70.2 per cent male and 29.7 per cent female 
incidence in the forty-seven cases from their 
own clinic. However, other investigators {2-4,6,7| 
report only a slightly greater incidence of hepatic 
abscess in males than females. In the present 
study of ninety-nine cases of macroscopic liver 
abscesses 51 per cent occurred in males and 49 
per cent in females. The total series of both 
grossly apparent and microscopically recognized 
abscesses (130 cases) were about equally 
divided between the sexes, 53 per cent being in 
males and 47 per cent being in females. The sex 
ratio was approximately equal in each decade, 
save between sixty-one to eighty years. (Fig. 1.) 
Of the six cases in Negroes, three were in males 
and three in females. One case was found in a 
Chinese male and one in a male East Indian. 
The more equal distribution between the sexes 
in the present study may be a reflection of the 
changing antecedent factors that lead to the 
development of abscesses. 

Age. It was previously reported by Ochsner 
et al. that hepatic abscess occurred principally 
in relatively young adults. In their collected 
series of 518 cases the highest incidence occurred 
in the third decade, while the peak incidence 
of their own forty-seven cases fell in the fourth 
decade {2}. They explained the difference in 
decade by the fact that in the collected series 
a greater proportion of cases followed appendi- 
citis as the original lesion. 

The age by decades of the ninety-nine patients 
in this study is illustrated in Figure 1. Approxi- 
mately 61 per cent of the patients were fifty 


years of age or older. The average age of the 
patients in this study was 61.2 years. The 
average duration of life of all patients autopsied 
at this Institute, excluding infants and stillborns, 
during the years 1934 to 1954 was 59.4 years, so 
that the average age at death of patients with 
hepatic abscesses was comparable to that of 
all patients at this Institute. The fact that the 
age incidence in the present study is two to three 
decades older than previously reported is a 
reflection, most likely, of the changing ante- 
cedent causes, for there were many fewer cases of 
preceding appendicitis and many more cases of 
disease of the biliary tract and cancer. The 
youngest patient with a _ pyogenic hepatic 
abscess was seventeen days old and the oldest 
was ninety-one years old, whereas in Ochsner’s 
series the oldest patient was sixty-six vears old. 

Etiology and Pathogenesis. ‘There are five 
major routes by which the liver can be invaded 
by microorganisms. They are: (1) via the portal 
vein from regions drained by the portal system, 
(2) by an ascending: cholangitis secondary to 
cholecystitis or to disease in or around the biliary 
tree, (3) via the hepatic arteries secondary to 
septicemia, (4) from contiguous disease with 
extension to the liver, and (5) by trauma from 
penetrating injuries. The role of the lymphatic 
system in the production of liver abscesses is 
not fully understood. 

Prior to the use of antibiotic therapy, sup- 
purative appendicitis complicated by portal 
pylephlebitis was undoubtedly one of the most 
frequent antecedent causes of pyogenic hepatic 
abscess. In Ochsner’s series of 575 cases collected 
up to 1938, in 197 cases (34.2 per cent) ap- 
pendicitis was the initiating infection [2]. In 
1938 Ochsner reported forty-seven cases and 
found only five (10.6 per cent) related to 
appendicitis |2|. This discrepancy with previous 
reports was accounted for by the suggestion that 
many of the authors in the collected series were 
primarily interested in pylephlebitis and liver 
abscess as complications of appendicitis, with 
complete disregard of liver abscess due to other 
causes. Kinney and Ferrebee [9] reported 
forty-two cases (18 per cent) of hepatic abscess 
related to appendicitis. In Keefer’s report, based 
on the autopsy population at this Institute, 
nineteen cases (22 per cent) of liver abscesses 
were secondary to appendicitis, with or without 
portal thrombophlebitis. In the present study 
only six cases (4.7 per cent) were related to an 
antecedent appendicitis; and none of these 
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‘TABLE 
DISORDERS LEADING TO HEPATIC ABSCESSES 


Disorder | No. 
Cholecystitis, cholelithiasis, choledocholith- 


Adenocarcinoma of head of pancreas. ..... 8 
Carcinoma of gallbladder. .............. 
2 


Adenocarcinoma of common bile duct... . 
Adenocarcinoma of right hepatic duct... .. 
Carcinoma of duodenum extending into— 


Umbilical vein thrombosis............... | 
Diverticulitis, urinary bladder............ 
Perinephric abscess... . . . 
Perforated carcinoma of stomach......... eS 
Carcinoma of stomach with extension. . . ] 
Carcinoma of ascending colon with fistula... 1 
11 
| 4 
3 
General sepsis... . . 31 
130 


patients received antibiotics (one in 1936, two in 
1939, one in 1940, one in 1941 and one in 1946). 
No cases of hepatic abscess found at autopsy 
after 1946 could be related to an antecedent 
appendicitis. These data support the observation 
(3] that appendicitis has been supplanted as the 
most common focal infection preceding pyogenic 
hepatic abscess. 

Since 1934 the most common initiating cause 
of pyogenic hepatic abscess has been an ascend- 
ing cholangitis. This pathway of production 
of liver abscess has been associated with infection 
of the gallbladder, stone formation and obstruc- 
tion of the biliary duct forty-two times (33 per 
cent). Carcinoma of the head of the pancreas, 
bile ducts, gallbladder or duodenum, with 
extension to the ampulla of Vater and secondary 
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obstruction and ascending cholangitis, was found 
in an additional fourteen cases (11 per cent). 
The total number, therefore, of cases of hepatic 
abscess secondary to cholangitis was fifty-six 
(43 per cent), stones being implicated about 
three times more commonly than carcinoma. 
Kinney and Ferrebee [9], in their collected 
series of 229 cases of hepatic abscess, confirm 
this observation. They had fifty cases of hepatic 
abscess secondary to obstruction of the common 
duct, the most frequent antecedent lesion in 
their study. By contrast, Keefer found thirteen 
cases (15 per cent) related to cholangitis, and 
stones were about twice as common as cancer 
in this series [7]. The collected series of Ochsner 
et al. revealed 14 per cent of 575 cases and 6.3 
per cent of their own forty-seven Cases associated 
with cholangitis [2]. The present study clearly 
shows that an obstructing stone in the biliary 
tree, with associated ascending cholangitis, has 
become the most common forerunner of hepatic 
abscess formation in the autopsy population at 
the Boston City Hospital. 

Disease originating in sites other than the 
appendix, but drained by the portal area, may 
be responsible for hepatic abscesses. Ochsner 
et al. showed that in the series of cases collected 
from the literature 10.2 per cent of such abscesses 
were due to extraappendiceal infections within 
the portal tract, and 8.4 per cent of their own 
cases were in this category. Keefer reported a 
total of twenty-two Cases (26 per cent) associated 
with thrombosis of the radicles of the portal 
vein or a primary lesion in the portal area with- 
out pylephlebitis. At the Mallory Institute in 
the past twenty-five years there have been thir- 
teen cases (10 per cent) of hepatic abscesses with 
an antecedent lesion in the portal area, other 
than from the appendix, with or without an 
associated portal vein thrombophlebitis. The 
difference in percentages between the present 
investigation and Keefer’s study prior to 1934 is 
significant and reflects a change in the patho- 
genesis of hepatic abscess. The various lesions 
in the portal area that were associated with 
hepatic abscess are shown in Table t. 

Spread of infection to the liver via the hepatic 
artery was responsible for only five cases of 
grossly recognizable and microscopically con- 
firmed hepatic abscess. Presumably all thirty-one 
cases of small, widely disseminated microscopic 
hepatic abscesses were associated with a 
bacteremia. It is of interest that only 4 per cent 
of the macroscopic abscesses in this study were 
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presumably due to blood-borne seeding of the 
liver. Since previous studies did not distinguish 
between grossly visible and microscopic ab- 
scesses, it is necessary to consider this bacteremic 
group as comprising thirty-six cases (27 per 
cent) to make any comparisons with previous 
reports. Of 575 collected cases of liver abscess [2], 
approximately 13 per cent were due to meta- 
static infection via the hepatic artery. In the 
previous report from this hospital eleven cases 
(13 per cent) were associated with generalized 
sepsis |/]. In a series of cases of hepatic abscess 
collected from several Boston hospitals, forty 
cases (18 per cent) were related to sepsis [9]. It 
would appear that the frequency of microscopic 
liver abscesses secondary to bacteremia has 
increased over the past twenty-five years. This 
may be a reflection of the emergence of strains 
of organisms resistant to antibiotic therapy and 
the changing bacterial flora of the bacteremias 
encountered at this hospital [/0|. The sites of 
origin of the bacteremias associated with 
macroscopic liver abscesses were endocarditis, 
pyelonephritis and perinephric abscess. (Table 1.) 

Contiguous spread of infection to the liver was 
an uncommon cause of hepatic abscess forma- 
tion in the present series, being found in only 
four cases (3 per cent). Cancer was responsible 
for this spread in three cases, a perforated gastric 
ulcer was the antecedent lesion in one. 

Gross abscesses Classified as of unknown Causa- 
tion were found in eleven cases (8 per cent). No 
extrahepatic sites of infection were disclosed at 
postmortem examination. Occasionally these 
abscesses were associated with microscopic 
cholangitis or portal thrombophlebitis but the 
antecedent lesion responsible for the cholangitis 
or pylephlebitis was not recognized. Four of 
these cases of unknown etiology were associated 
with chronic active pyelonephritis. Gram-nega- 
tive bacteremia is commonly associated with 
this renal lesion and may provide a possible 
explanation for the hepatic abscesses, but proof 
of this causation is lacking. The number of 
patients without antecedent lesions in_ the 
present study is considerably less than the 
twenty-eight cases (59.5 per cent) reported by 
Ochsner et al. [2]. In their cases this group of 
unknown ctiology, or “‘cryptogenic’”’ class, was 
the most frequent. In a collected series of 575 
cases 17 per cent were of unknown etiology [2]. 
Other investigators also have reported fewer 
cases of “‘cryptogenic”’ abscesses (2 per cent {7}; 
4 per cent [9)). 
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Direct implantation of bacteria into the liver 
by trauma with abscess formation occurred in 
only one case in the present study. In a collected 
series of 575 cases |2| there were seventeen cases 
(2.9 per cent). In their own forty-seven cases 
Ochsner states that five (10.6 per cent) were 
related to antecedent trauma [2]. 

In the present study three cases of liver abscess 
were related to amebic infection. Keefer [7] re- 
ported nine cases ot hepatic abscess secondary to 
amebic infestation. It is of interest to note that 
since 1896 only twelve cases of hepatic abscess 
have been related to amebic infection in the 
autopsy population at the Boston City Hospital, 
a much lower incidence than is reported for 
autopsy populations in other parts of the 
country. 

Bacteriology. The most frequent organisms 
responsible for pyogenic hepatic abscess are 
reported to be Escherichea coli, streptococci and 
staphylococci, or a combination of these 
organisms [7-3]. In a collected series of 184 
cases E. coli was found to be the causal agent in 
30.4 per cent, streptococci in 26.6 per cent, 
staphylococci in 26 per cent, and a combination 
of these in 13.5 per cent [2]. A similar incidence 
was found by Ochsner et al. in their own twenty- 
nine cases studied bacteriologically: E. coli 31 
per cent, streptococci 20.6 per cent, staphylo- 
cocci 17.2 per cent, and combinations of these 
17.2 per cent. It is noteworthy that these 
authors reported that Bacillus aerogenes capsu- 
latus and B. pyocyaneus rarely caused hepatic 
abscesses. These figures were based on cultures 
obtained prior to the antibacterial era, which 
can be considered to have started in 1934 to 
1938 with the introduction of the sulfonamides. 

In the earlier studies on hepatic abscesses at 
this hospital, in thirty-two cases with cultures 
Keefer [7] found that E. coli was present in. 
41 per cent, hemolytic streptococci 22 per cent, 
staphylococci 25 per cent, and B. proteus 3 per 
cent (one case). He gathered his material from 
1896 through 1933. 

In the present study it was obvious that the 
bacterial flora responsible for the hepatic 
abscesses had changed since the previous study 
at this Institute. The data collected cover the 
advent and evolution of the antimicrobial era. 
A total of 118 cultures were obtained. These can 
be divided into eighty-seven associated with 
grossly recognizable abscesses and represent 
direct abscess culture under sterile bacteriologic 
technic, and thirty-one cultures of heart’s blood 
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‘TABLE U 
MICROBIOLOGIC FLORA IN 130 CASES OF HEPATIC 
ABSCESS, 1934-1958 


Cultures with 
Organism 
Organism 
| 
No | % 
| 

Staphylococcal aurcus............... 38 44 
34 | 39 
Aerobacter acrogenes................. 244 | 
Streptococcus viridanms................ 
Pseudomonas aeruginosa.............. 
Friedlander’s 9 
Diplococcus pneumoniae... . 
Fusiform bacillus............ 2 
Microaerophilic streptococci........... 2 
Salmonella typhimurium............. 1 
Bacteroides funduliformis..... . | 
? 


in cases of liver abscess not grossly recognized 
and associated with bacteremia. The eighty- 
seven cultures can be further subdivided into 
twenty-five pure cultures, fifty-six mixed cul- 
tures, and six with no growth. The thirty-one 
cultures in the bacteremic group can be divided 
into sixteen pure cultures and fifteen mixed 
cultures. 

Table 1 shows the organisms cultured and 
their frequency, as well as the percentages of the 
more common organisms. All 118 cultures are 
included but since many of the cultures were 
mixed, the incidence does not total 100 per cent. 
It is apparent from these data that the single 
most common organism in pyogenic hepatic 
abscesses is E. coli which occurred in fifty-six 
cultures (64 per cent), eleven times in pure 
culture. The next most common organism was 
the Staphylococcus aureus which was cultured 
thirty-eight times (44 per cent), fourteen times 
in pure culture. E. coli was the most frequent 
organism found in pure culture in the grossly 
recognizable abscesses (nine times) and staphyl- 
ococci were present in four cases. With respect 
to the microabscesses associated with pure 
cultures, most disclosed Staph. aureus, for ten 
cultures were of this type, two cases were caused 
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by E. coli alone, and three were related to 
Proteus vulgaris. 

The striking fact that is apparent from Table 
um is the high percentage of cultures containing 
Pr. vulgaris (39 per cent), A. aerogenes (28 per 
cent), Str. faecalis (21 per cent) and Pseudo- 
monas aeruginosa (9 per cent). Keefer reported 
only one case with B. proteus [7] and other 
investigators in the preantibiotic era reported 
similarly low percentages of these organisms. 
There has thus definitely been an increase in the 
number of gram-negative organisms found in 
hepatic abscesses over the past twenty-five years 
at this hospital. In studies reported by Finland 
and Jones {70} on bacteremias at this hospital, 
the same gram-negative organisms were found 
in large numbers and in approximately the same 
proportion. These increasing numbers of gram- 
negative organisms in pyogenic abscesses doubt- 
less reflects their resistance to antibiotics, so 
that they have emerged as important pathogens 
since the use of broad-spectrum antibiotics. 
(Table ut.) 

Table m shows the more common organisms 
found over the course of years in hepatic 
abscesses at this hospital since 1896, and the 
relationship of their frequency distribution to 
the chemotherapy in use during this time. The 
dates indicate the approximate year in which 
each new antibiotic was introduced. The 
gradual increase in gram-negative organisms is 
apparent, as well as the decline in certain gram- 
positive organisms. The greatest increase in 
gram-negative predominance has occurred since 
1949. In the preceding five years penicillin, 
streptomycin and chlortetracycline came into 
use at our hospital [77]. 

It is of interest that the first hepatic abscess 
associated with A. aerogenes occurred in 1947 
and this was the first year at this hospital in 
which a bacteremia was associated with this 
organism [77]. The last autopsy case of pyogenic 
hepatic abscess associated with a _ ruptured 
appendix was in 1946, and streptomycin has 
been in use at the Boston City Hospital since 
that time. Antibiotic therapy has not altered the 
incidence of hepatic abscess in the autopsy 
population, but it has apparently increased the 
number of cases with gram-negative cultures and 
decreased the number of cases due to antibiotic- 
sensitive, gram-positive organisms. 

Clinical Data. In the thirty-one patients with 
microscopic liver abscesses the clinical syn- 
drome was one of sepsis and bacteremia; shock 
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TABLE III 
THE CHANGING FLORA OF HEPATIC ABSCESSES AT THE BOSTON CITY HOSPITAL 
| | 
Organism | 1934-1938 (1939-1943 | 1944-1948 1949-1953 1954-1958 
| 

E.. coli 13 13 7 7 13 16 
S. aureus ere ora ) 7 5 5 6 15 
P. vulgaris... . 3 2 2 9 18 
A. acrogenes 0 0 12 11 
S. fecal 2 1 9 6 
S. vinndans 7 7 s ] 1 1 
P. acruginwsa l 3 2 

3 3 


Friedlander’s bacillus 7 0 1 
DD. pneumoniac.. 2 


No Prontosil (1934) 
Antibiotic | Sulfanilamide (1935) 
Sulfathiazole (1937) | 
Sulfadiazine (1938) | 


Chloramphenicol (1949) 
—Oxytetracycline (1950) 
Tetracycline (1951) 


Penicillin (1944) 
| Streptomycin (1946) 
_Chiortetracycline (1948) | 


was frequently associated with gram-negative 
bacteremias. 

The most common complaint among the 
patients with macroscopic abscesses was pain 
(50 per cent), and it was most frequently con- 
fined to the right upper quadrant. Less fre- 
quently the pain was described as “located in 
the abdomen,” right side of the chest, back or 
epigastrium. The second most common com- 
plaint was jaundice (20 per cent). Other 
complaints included chills and fever (11 per 
cent), nausea and vomiting (11 per cent) and 
anorexia (5 per cent). Other miscellaneous 
complaints included coma, weight loss, diarrhea, 
constipation, ascites and disorientation. 

In reviewing the present illness and symptoms 
of the ninety-nine patients with hepatic abscesses 
it was found that pain was reported in forty-six 
cases, fever in forty, vomiting in thirty-seven, 
chills in twenty-five, nausea in_ twenty-one, 
weight loss in sixteen and anorexia in fifteen. 
Sweating, malaise, weakness and diarrhea each 
occurred in four patients. The most common 
associated symptoms were fever, pain, chills and 
jaundice. 

On physical examination seventy-five of the 
patients were overtly jaundiced, twenty having 
this clinical feature as a presenting sign. Tender- 
ness was the next most frequent finding, most 
commonly localized in the right upper quadrant. 
A palpable liver was detected in one-third of the 
patients. Abdominal distention, palpable spleen, 
absent bowel sounds, and a fluid wave were 
uncommon physical findings. 

The most common clinical diagnosis was 
obstructive jaundice thought to be secondary to 
stone or carcinoma. The patients frequently 


appeared to have pneumonitis, myocardial 
infarction or pyelonephritis. 

The associated laboratory data showed an 
average white blood cell count of 14,000 per cu. 
mm. with a range of 4,000 to 65,000 per cu. mm. 
The patients generally had an anemia, varying 
from mild to severe, most marked with the 
larger abscesses. Hemoglobin values ranged from 
7.0 to 14.7 gm. per 100 ml. of blood, averaging 
11.9 gm. per 100 ml. Hematocrits and total red 
blood cell counts were comparably low. The 
most frequent urinary abnormalities were an 
albuminuria of 1 to 4 plus and bile of 1 to 4 
plus. The liver function tests in twenty-eight of 
thirty-five cases were indicative of both hepato- 
cellular and obstructive disease. 

Morphological Data. In the ninety-nine Cases 
of macroscopic abscesses the livers were generally 
slightly enlarged, weighing from 1,000 to 3,040 
gm. with an average weight of 1,820 gm. Ab- 
scesses that were recognized grossly ranged from 
0.1 to 17 cm., the largest single abscess measur- 
ing 17 cm. by 6 cm. by 4.cm. The abscesses were 
located in either the right or left lobe, and the 
predisposition to localization could not be 
correlated with either a particular type or 
location of antecedent lesion. The right lobe 
alone was the most frequent pattern, present in 
sixteen cases. In two-thirds of the instances there 
were multiple abscesses of the right lobe, the 
remaining one-third being single abscesses. 
Both lobes were involved in forty-four cases. 
The left lobe alone was involved in eight cases, 
with multiple abscesses in five cases and single 
lesions in three. 

At postmortem examination ascitic fluid was 
present in thirty-one patients. The amount of 
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ascites ranged from 30 to 2,000 cc., and it was 
generally described as serous, yellow to orange, 
rarely as red. In one patient with a clinical fluid 
wave, 800 cc. of ascitic fluid was present at 
postmortem examination. 

In twenty-four patients complications were 
associated with the hepatic abscess. These 
complications included eleven  subdiaphrag- 
matic abscesses, three subhepatic abscesses, four 
ruptured liver abscesses with peritonitis, four 
instances of empyema of the right lung, and one 
each of pericardial effusion and perforation of 
the right diaphragm. A point of interest was the 
number of abscesses found in other organs in the 
patients with macroscopic involvement of the 
liver. These extrahepatic abscesses were small 
and were generally found on microscopic 
examination of the involved organ. Of the forty 
abscesses found in other organs, the kidney was 
involved eight times, the peritoneum seven, the 
lung five, the brain four, the gallbladder, pan- 
creas and spleen each three times, the peri- 
cardium two times, and the prostate, ovary, 
cord, colon and pelvis each on one occasion. 


COMMENTS 


The changing biology of hepatic abscess is 
apparent from the results of the present study 
covering the antimicrobial era, 1934 through 
1958. Pyogenic hepatic abscess has become a 
disease of patients in the older age group, those 
between sixty and eighty years of age. The most 
frequent antecedent lesion is a stone in the 
biliary tree that is associated with an ascending 
cholangitis. Cholangitis secondary to carcinoma 
in or around the biliary tree likewise is a com- 
mon cause of liver abscess. It is of interest that 
ruptured appendices and other diseases reaching 
the liver via the portal vein, such as colitis, 
pancreatitis and diverticulitis, are no longer the 
‘most common preceding lesions of an hepatic 
abscess. These observations are in contrast to 
the earlier report from this hospital in which 
forty-one of eighty-five cases (48 per cent) 
were related to a primary lesion in the portal 
area, with or without associated pylephlebitis [7]. 

The fact that a cholangitic route of infection 
has now surpassed the portal vein route of 
spread to the liver presumably is a reflection 
of the use of antimicrobial agents. Lesions in the 
portal area are probably being treated effec- 
tively with antibiotics that have been and are 
currently in use. Since the use of streptomycin 
and penicillin at the Boston City Hospital not a 


JUNE, 1960 


949 


single patient with a ruptured appendix asso- 
ciated with a liver abscess has come to autopsy. 
Cholangitic abscesses are associated with ob- 
struction in the form of a stone or a carcinoma. 
Keefer has made the observation that benign 
strictures of the biliary ducts rarely are asso- 
ciated with hepatic abscesses |/|. The type of 
obstruction of the biliary duct found in the 
present study often cannot be easily removed and 
antimicrobial agents are usually not effective 
in the face of continued obstruction. It is highly 
probable that effective levels of antibiotics may 
not be delivered to such impounded foci of 
infection, thus favoring the emergence of 
resistant strains of bacteria. Abscesses_ that 
develop in the liver secondary to lesions in 
the portal area are not related to antecedent 
obstruction. 

Over the past twenty-five years there has been 
a gradual increase in the number of gram-nega- 
tive organisms Cultured from patients with liver 
abscess. The importance of these resistant gram- 
negative organisms cannot be overemphasized. 
They have become most numerous in cultures 
from patients with liver abscesses in the past ten 
years, a period which coincides with the use of 
penicillin, streptomycin and the broad-spectrum 
antibiotics, alone or in combination, at this 
Institute. 

Despite the altered etiology and pathogenesis 
of hepatic abscesses, the major clinical findings 
in this study agree with the earlier reports [ 2,4). 
However, the presence of jaundice and weight 
loss has increased in frequency. Ascites was a 
common finding in the autopsy population of 
this study (31 per cent), but was found only 
once clinically. Ascites was not noted by some 
investigators | 2,4] but was present in 22 per cent 
of the cases of one group |/2) and in 6 per cent 
of another group [7]. It has been said that ascites 
is more likely to develop in cases of liver abscess 
associated with appendicitis and suppurative 
pyelonephritis [2]. The present study does not 
support this view. 

The incidence of hepatic abscesses has not 
decreased with the advent of antimicrobial 
agents, but the age group of those affected, the 
etiology and pathogenesis, bacterial flora and 
susceptibility to antibiotics have changed. 


SUMMARY 


In an autopsy study at the Mallory Institute 
of Pathology, covering the period 1934 through 
1958, a total of 130 cases of hepatic abscess 
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was available for analysis. Of these, in ninety- 
nine the hepatic abscess was grossly recognizable, 
in thirty-one the lesions were found only on 
microscopic study. 

The most common age decade of involvement 
was the sixth. The most frequent antecedent 
cause was cholangitis secondary to a stone in 
the biliary tree or to a carcinoma in or around 
the biliary tree. 

The number of gram-negative, antibiotic- 
resistant bacteria cultured from patients with 
liver abscess has increased many times, presuma- 
bly a reflection of the increasing use of various 
antibiotics over this twenty-five-year period. 
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old farmer of Italian descent who was 
admitted to Barnes Hospital for the second time 
on June 25, 1959: he died on August 10, 1959. 

The patient's first admission to Barnes Hospi- 
tal was from May 20 to May 30, 1959, because of 
weakness of six months’ duration. 

Apparently the patient had enjoyed good 
health until about six months prior to this first 
admission when a noticeable pallor of his skin 
developed, along with marked weakness and 
slight shortness of breath. This was quickly 
followed by a feeling of coldness in his feet, then 
numbness and a prickling sensation in his feet 
and hands, a weakness of his hands and legs, and 
an inability to walk. It was not until his hospital- 
ization at St. Mary’s Hospital, Centralia, IIl., 
three months prior to his first admission to 
Barnes Hospital, that his severe anemia (hemo- 
globin 4 gm. per cent) was discovered. Insufhi- 
cient marrow was obtained on sternal bone 
marrow aspiration. There was no free hydro- 
chloric acid detected by tubeless gastric analysis, 
and a red blood cell fragility test was reported 
as demonstrating normal resistance. The blood 
non-protein nitrogen was 58.5 mg. per cent. 
Despite the administration of six blood trans- 
fusions and a regimen consisting of parenterally 
administered vitamin By, liver and folic acid, 
his severe weakness and shortness of breath 
progressed to the point of complete incapacita- 
tion. For the first time he noted occasional 
episodes of severe night sweats. There was no 
history of exposure to any toxic chemicals, 
insecticides, solvents or drugs, known to produce 
neuropathy. 

On physical examination the blood pressure 
was 100/60 mm. Hg, pulse 100, respirations 20, 
and temperature 37.7°c. The patient was an 
extremely pale, sallow white man, with scattered 
petechiae over the feet and ankles, as well as 
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along the gums. Examination of the thorax was 
entirely non-contributory except for the presence 
of a grade 2 to 3 apical systolic murmur which 
was transmitted throughout the precordium. 
There was no significant enlargement of the 
lymph nodes, and the liver and spleen were not 
palpable. There was atrophy of the small mus- 
cles of the hand, both buttocks and of the muscles 
of both lower extremities which, together with 
the general muscular weakness, was more 
marked on the right side of the body. There 
was some winging of the right scapula. Deep 
tendon reflexes were normal in the upper 
extremities and absent in the lower extremities. 
There was slight muscle and nerve tenderness. 
Kernig’s sign was present bilaterally. There 
was spotty glove and _ stocking hypalgesia. 
Vibration sense was markedly impaired in the 
hands, over the lower part of the spine and in 
the lower extremities. There was stereoanesthesia 
in both hands. Cranial nerve functions were 
normal. 

The laboratory data were as follows: The red 
blood cell count was 1,280,000 per cu. mm., 
packed red cell volume 8 per cent, hemoglobin 
3.2 gm. per cent, reticulocytes 2.9 per cent, 
platelets 7,000 per cu. mm., white blood cell 
count 1,700 per cu. mm. with 24 per cent seg- 
mented forms, 4 per cent bands, 4 per cent 
eosinophils, and 68 per cent lymphocytes. 
Urinalysis revealed a specific gravity of 1.018, 
pH 4.5, protein trace, sugar negative; micro- 
scopic examination of the urinary sediment 
revealed 30 to 35 red blood cells per high power 
field and only rare white blood cells. Many red 
blood cells were observed on repeat urinalysis. 
The stool was brown and guaiac negative on 
two occasions. The blood cardiolipin reaction 
was negative. The blood urea nitrogen was 
20 mg. per cent, fasting blood sugar 131 mg. per 
cent (repeat value 114 mg. per cent), serum 
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bilirubin 1.3 mg. per cent (direct 0.2 mg. per 
cent), alkaline phosphatase 5.3 Bodansky units, 
total plasma protein 8.5 gm. per cent, albumin 
3.7 gm. per cent, globulin 4.8 gm. per cent, 
cephalin cholesterol flocculation 4 plus, thymol 
turbidity 20.7 units. Normal values’ were 
reported for the serum calcium, phosphorus, 
acid phosphatase, glutamic oxaloacetic trans- 
aminase, glutamic pyruvic transaminase and 
cholesterol. Bromsulphalein liver function test 
showed 6.3 per cent dye retention at the end of 
forty-five minutes. Agglutinations for tularemia, 
brucella and salmonella were all negative. An 
electrocardiogram showed left ventricular en- 
largement and sinus tachycardia. Roentgeno- 
grams of the chest were reported as showing 
marked calcification in the transverse aortic 
arch. 

Two sternal bone marrow aspirations were 
performed on the first two days of hospitaliza- 
tion. Only tiny clumps of marrow were ob- 
tained with each attempt, necessitating a 
surgical biopsy of the sternal bone marrow. All 
three specimens were reported as showing over- 
all increased cellularity, a marked lymphocytic 
infiltration (80 per cent mature lymphocytes) 
and a distinct increase in plasma cells. Paper 
electrophoretic studies of the plasma _ protein 
revealed a decrease in albumin, and a marked 
increase in gamma globulin. The Sia test for 
macroglobulin was positive. A lumbar puncture 
was performed and showed a normal spinal 
fluid pressure, Wassermann reaction, colloidal 
gold curve, chloride and sugar. There were no 
cells seen on examination of the spinal fluid 
and the spinal fluid protein was 68 mg. per cent. 
Eight units of red cell residue were given during 
the hospitalization, raising the hematocrit to 
36.5 per cent, without any improvement in 
symptomatology. Shortly before discharge, the 
patient was begun on a regimen consisting of 
prednisone, 5 mg. four times a day, Theragran,® 
and parenterally administered vitamin Byp. 

The patient’s second admission to Barnes 
Hospital was from June 25 to August 10, 1959, 
because of weakness of seven months’ duration. 

About one week following discharge the pa- 
tient’s hemoglobin was noted to be 13.9 gm. per 
cent, subsequently decreasing over the next 
three weeks to a level of 9.1 gm. per cent. His 
appetite and general muscular strength also 
failed. During this period he noted drenching 
night sweats, without detectable fever, and one 
episode of epistaxis. There ‘was no history of 


blood loss or signs of an increased bleeding 
tendency. tHe was readmitted essentially for 
re-evaluation of his clinical status. 

On physical examination the blood pressure 
was 134/74 mm. Hg, pulse 96, respirations 20, 
and temperature 37.3°c. The patient was a 
cachectic white man in no acute distress. The 
remainder of the examination was essentially as 
described at the time of the first admission. 

Laboratory data revealed the following: The 
packed cell volume was 26 per cent, hemoglobin 
9.1 gm. per cent, platelets 18,000 per cu. mm., 
white blood cell count 2,800 per cu. mm., 55 per 
cent segmented forms, 42 per cent lymphocytes, 
2 per cent eosinophils, 1 per cent plasma cells 
and 1.7 per cent reticulocytes. On urinalysis, the 
specific gravity was 1.021, pH 6.0, protein 
1 plus, sugar reaction negative; on microscopic 
examination of the urinary sediment there were 
25 to 30 white blood cells per high power field. 
The stool was brown and negative for neutral fat 
and guaiac reaction. The blood cardiolipin 
reaction was negative. The blood urea nitrogen 
was 31 mg. per cent, cephalin § cholesterol 
flocculation 2 plus, thymol turbidity 24 units, 
total protein 7.8 gm. per cent, albumin 3.1 gm. 
per cent and globulin 4.7 gm. per cent. Normal 
values were reported for the serum electrolytes, 
cholesterol, uric acid, calcium, phosphorus, acid 
and alkaline phosphatases, and bilirubin. Brom- 
sulphalein liver function test showed 11.2 per 
cent dye retention at the end of forty-five min- 
utes. The electrocardiogram was reported as 
showing no interval changes. Chest roentgeno- 
gram and metastatic series were reported as 
showing calcification within the aortic arch, 
degenerative arthritis of the dorsal and lumbo- 
sacral spine with numerous narrowed inter- 
vertebral discs. Excretory pyelograms revealed 
bilateral renal excretion of contrast medium 
without evidence of obstruction, although they 
were indeterminate for renal architecture. 

During the initial three weeks of hospitaliza- 
tion, an attempt was made at defining the state 
of his macroglobulin. The results obtained are 
shown in Table 1. 

(Quantitative serum protein electrophoresis 
showed gamma globulin of 53 per cent, beta» 
of 4.2 per cent, beta, of 3.6 per cent, alphag of 
8.5 per cent, alpha, of 3.6 per cent and albumin 
of 26.7 per cent. Hyland latex test was normal. 
One-stage prothrombin time was 17.8 seconds, 
and ‘Antithrombin V” time, 9.5 seconds. 
Heparin precipitable fibrinogen was 113 mg. 
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‘TABLE 1 


| (Wright) | (Supravital) 


—|—-— 


Iliac crest marrow aspiration | 


Segmented forms (%)... .. | 3 12.5 
| 7.5 
Metamyelocytes (%)..... 2 18 
Myelocytes (%).......... 5 22 
Eosinophils . .. 0.5 
Lymphocytes (%).... .. 69.5 27 .5 
Plasma cells (%)....... 17.5 12.5 
Reticulum cells (%)...... 1.5 
Nucleated red cells (per 100 
white blood cells)... . 9.5 27.5 


per cent, with fibrinogen of 375 mg. per cent. 
Hemoglobin electrophoresis revealed hemo- 
globin F 1 per cent and hemoglobin Az 2.1 per 
cent. The Sia test was positive on four occasions. 
The tests for ervoglobulin and Bence Jones pro- 
tein was negative. Direct and indirect Coombs’ 
reaction were negative. Bleeding tume (Duke) 
was 13.5 minutes. Clotting time (Lee-White) was 
13 minutes. Lupus erythematosus preparations 
were negative (x 3). Plasma protein ultra- 
centrifugation demonstrated a component with 
a sedimentation constant of 15 Svedberg units 
(Seo = 15) which comprised about 30 per cent 
of the total serum protein. Normal serum albu- 
min and globulin have sedimentation constants 
of the order of Soo = 4.2. Depolymerization 
of the abnormal protein by mercaptoethanol 
was also demonstrated. 

The patient demonstrated a diabetic reaction 
to a glucose tolerance test. His endogenous 
creatinine clearance was 85 ml. per minute and 
his urea Clearance, 42 ml. per minute. On July 5, 
1959, the patient’s status was altered for the 
first time by the development of moderately 
severe epistaxis. Subsequently his stools showed 
a positive guaiac reaction on repeated examina- 
tions, although his condition remained essen- 
tially unchanged clinically until July 16, 
when his temperature was elevated to 39.1°c. 
At this time he was on a regimen consisting of 
Decadron® (8 mg. per day), isoniazid, pyri- 
doxine and Maalox.” An occasional transfusion 
of packed cell residue maintained his hematocrit 
around 30 per cent. During the subsequent ten 
days, five urine cultures of clean-voided speci- 
mens revealed heavy growths of both proteus 
and coliform organisms. These organisms were 
demonstrated to be resistant to tetracycline, 
Chloromycetin,® sulfanilamide, and Furadantin.® 
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He was febrile for only two days, and was placed 
on Pyridium® maintenance thereafter. Institu- 
tion of penicillamine therapy on July 23, ap- 
parently did not affect his clinical status and 
physical therapy was initiated shortly thereafter. 
On July 28, after the appearance of a low grade » 
fever (38.2°c.), which persisted throughout the 
remainder of the hospitalization, the patient 
suddenly became hypotensive and remained so 
during the next twenty-four hours despite the 
institution of blood transfusions, parenteral 
fluids, Aramine,® and Solu-Cortef.” His serum 
electrolytes, which were normal on admission 
except for a slight hyponatremia, remained at 
these levels on subsequent examinations. A blood 
culture drawn the following day was reported 
as showing a growth of proteus organisms; de- 
spite the institution of therapy with Chloro- 
mycetin, streptomycin, Mandelamine® and 
prednisone (10 mg. every eight hours) there was 
a persistence of fever and two days later, pete- 
chiae appeared over his trunk and extremities. 
Proteus organisms continued to be grown easily 
on urine culture, although blood cultures over 
the next ten days revealed no growth. On 
August 5, the patient experienced a seizure 
which was immediately followed by a state of 
shock. During the five remaining days of his 
hospitalization, hypotension was intermittently 
present, although there was some response to the 
regimen mentioned. The blood urea nitrogen 
was 95 mg. per cent and carbon dioxide was 
17 mEq. per L. Kanamycin therapy was 
instituted after effective sensitivities were ob- 
tained on both proteus organisms. This therapy 
did not improve the patient’s status. During the 
later stages of his illness, the patient’s hematocrit 
gradually fell to 17 per cent and the non-protein 
nitrogen was 46 mg. per cent. Hypokalemia 
(2.6 mEq. per L.) appeared with a urinary 
potassium excretion of 31.2 mEq. per L. Potas- 
sium chloride therapy was instituted, but the 
patient went into a state of moderate obtundity, 
which was followed quickly by coma and death. 
Blood cultures drawn on the day of his death, 
August 10, revealed a growth of pseudomonas 
organisms. During his _ hospitalization, the 
patient received eleven blood transfusions. 


CLINICAL DISCUSSION 


Dr. Sor SHERRY: In 1944, Jan Waldenstrém 
described a new syndrome consisting of anemia, 
a bleeding tendency and bone marrow infiltra- 
tion with small lymphocyte-like cells, character- 
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ized by the presence of large amounts of circulat- 
ing macroglobulins (i.e., globulins with a 
molecular weight of approximately one million, 
and possessing Svedberg constants in the 
ultracentrifuge of greater than 15 Svedberg 
units). 

Now as more and more cases were observed, 
certain features of the syndrome were empha- 
sized. Most of the patients were men in the older 
age group. The symptoms most often complained 
of were those of anemia, dyspnea and a bleeding 
tendency, while the signs of the disease com- 
monly included hemorrhagic manifestations, 
pallor, lymphadenopathy and _hepatospleno- 
megaly. The lymphadenopathy and _hepato- 
splenomegaly usually were not as prominent as 
that seen in patients with chronic leukemia. The 
laboratory findings included evidence of a nor- 
mochromic normocytic anemia, an increased 
erythrocyte sedimentation rate and a variable 
white blood count. Some patients had a rather 
marked leukopenia and thrombopenia, while 
others had a much more normal white count. 
A relative lymphocytosis and clotting defects 
usually were present; the bone marrow revealed 
an infiltration with small lymphocyte-like cells. 
Physicochemical examination of the serum or 
plasma showed an increase of viscosity and fre- 
quently revealed a positive Sia or water dilution 
test (a drop of the serum added to distilled water 
formed a heavy precipitate). Electrophoretic 
analysis readily demonstrated a hypergamma- 
globulinemia; the gammaglobulin peak was tall 
and sharp rather than the broad or diffuse peak 
seen in the hypergammaglobulinemia of chronic 
infectious diseases. The electrophoretic pattern 
was quite similar to that described in some cases 
of plasma cell myeloma. A definitive diagnosis of 
macroglobulinemia had to be supported by 
ultracentrifugal studies demonstrating that 5 per 
cent or more of the serum proteins were macro- 
globulins, i.e., with Svedberg constants above 15. 

MacKay and his associates in their 1956 
review * attempted to explain the pathophysiol- 
ogy of this disease as a consequence of the 
proliferation of abnormal reticuloendothelial 
plasmacytoid cells which are responsible for 
the hepatosplenomegaly, lymphadenopathy and 
the production of the macroglobulins. Some of 
the macroglobulins may have the characteristic 
of cryoglobulins (a number of patients with 

* MacKay, I. R., Ertxsen, N., Morursxy, A. G. and 


VoLwiLer, W. Cryo- and macroglobulinemia. Am. J. 
Med., 20: 564, 1956. 


cryoglobulinemia have been shown subsequently 
to have macroglubulinemia). Cryoglobulins, 
when present, may produce typical Raynaud’s 
phenomena and purpuric lesions in the extremi- 
ties; however, the high viscosity of the macro- 
globulin alone may result in similar circulatory 
disturbances even in the absence of cryoglobu- 
lins. The large macroglobulins produce a 
bleeding tendency which is particularly promi- 
nent in the mucous membranes; the most impor- 
tant mechanism was believed to be an actual 
interference by the macroglobulins with fibrin 
formation. In addition, thrombocytopenia, when 
present, certainly could contribute to the bleed- 
ing tendency, and there was some evidence to 
suggest that macroglobulins may actually bind 
coagulation factors. The changes in the red cell, 
white cell and platelet counts were considered to 
be most consistent with some surface damage of 
these cells, either by the macroglobulins or 
through some bone marrow injury. Since infec- 
tions are Common in this disorder, just as they 
are in plasma cell myeloma, MacKay speculated 
that a similar mechanism is involved, i.e., most 
of the protein synthesis involving antibody 
production is diverted into the formation of 
these abnormal proteins. The resultant true 
antibody deficit accounts for the decreased 
resistance to infection. Finally, the presence of 
large amounts of globulins in the circulation 
produces the hyperglobulinemia, the increased 
erythrocyte sedimentation rate, rouleaux forma- 
tion, autoagglutination of red cells, and an 
anticomplimentary serum in serologic tests. 
The problems of macroglobulinemia, as well 
as some unusual features of this syndrome, are 
illustrated in the case under discussion. Dr. 
Humphrey will describe the roentgenograms. 
Dr. Harvey A. Humpnurey: [he first examina- 
tion of the chest showed cardiac enlargement, 
pulmonary congestion with associated emphy- 
sema, and marked arteriosclerosis in the aortic 
arch. The heart was definitely smaller on the 
second admission, and pulmonary congestion 
was no longer evident. A bone survey showed no 
abnormalities. Intravenous urography showed 
good renal function bilaterally. However, a 
rather unusual appearance of the calyces was 
noted particularly in the upper pole of the left 
kidney. The appearance suggested some inflam- 
mation or hemorrhage, or perhaps some non- 
opaque material in the calyces in the upper pole. 
Dr. SuHerry: Multiple small osteolytic lesions, 
such as seen in myeloma, have not been de- 
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scribed in macroglobulinemia. Dr. McGavran, 
will you present the findings on biopsy of the 
bone marrow? 

Dr. Matcotm McGaAvran: Because of some 
difficulty in aspirating marrow from this man, a 
formal bone marrow biopsy of the sternum was 
performed. The marrow was hypercellular and 
there was little if any fat remaining. Recogniza- 
ble normal marrow elements of both the granulo- 
cytic and erythroid series were decreased. 
Occasionally megakaryocytes were found. In 
some reticulum cells, rather marked amounts of 
hemosiderin were present. The predominant 
cells within the marrow had large nuclei with 
clumped chromatin rather reminiscent of that 
seen in plasma cells. They had varying amounts 
of cytoplasm and in many of the cells the nucleus 
was eccentric. However, forms of these cells were 
seen which were difficult to differentiate from 
lymphocytes. These were not tissue mast cells as 
documented by metachromatic stains. Since 
the time that this biopsy specimen was seen, I 
suppose we now would say that these were 
lymphoid-plasma cells, plasmacytic lymphocytes 
or what have you. The appearance of these cells 
correlate well with what has been described in 
the marrow, lymph nodes and _ reticuloendo- 
thelial system of other patients with macro- 
globulinemia who have undergone biopsy. 
Recently there have been studies showing not 
only within the nucleus, but also within the 
cytoplasm of these cells, inclusions of markedly 
PAS positive material perhaps correlated to 
the formation of the macroglobulins. 

Dr. SHERRY: Studies of the patient’s serum by 
paper electrophoresis were quite remarkable. 
Whereas, normally, approximately 17 per cent 
of the serum proteins are in the gamma globulin 
zone, in our patient, 57 per cent of the serum 
proteins were concentrated in this area. Studies 
with the Analytrol revealed a high but short 
and sharp peak characteristic of that seen in 
macroglobulinemia or in some patients with 
plasma cell myeloma. However, as pointed out 
earlier, the diagnosis of macroglobulinemia 
depends on the ultracentrifugal studies. Dr. 
Miller, would you describe what you found when 
you studied this patient’s serum and plasma? 

Dr. Davin Miter: In ultracentrifugal pat- 
terns shown in Figure 1, sedimentation pro- 


ceeded to the right. As the serum was centri- © 


fuged, the different proteins, which migrated 
according to their molecular weight, formed 
peaks. The fastest moving represented those of 
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higher molecular weight. The striking abnor- 
mality in the patient’s serum was a high sharp 
peak moving ahead of the albumin and globulin. 
This indicated the presence of a large amount of 
a homogeneous, high molecular weight protein, 
which was the pathological macroglobulin. 
This peak corresponded to the dense gamma- 
globulin band in the electrophoretic pattern. 

There are several things of interest that should 
be brought out. When Waldenstrém first 
described this entity, he described the abnormal 
protein as having a sedimentation coefficient of 
approximately 19 Svedberg units. This figure is 
simply an index of the rate at which the protein 
peak sediments, and is thus related to its molecu- 
lar weight. In the many cases that have since 
been described, the sedimentation constants of 
the abnormal protein have ranged between 14 
and 21 Svedberg units. Recently Drs. Miiller- 
Eberhard and Kunkel of the Rockefeller 
Institute have pointed out that this variation in 
the reported sedimentation constants may 
merely reflect the difficulty of accurately 
measuring the constant in the presence of other 
proteins. In this case, for example, when the 
sedimentation rate of the macroglobulin was 
determined on serum, the constant was 14, 
whereas the sedimentation coefficient of the 
purified macroglobulin is 19. All the abnormal! 
proteins which Kunkel and his group have 
purified, have the major component sedimenting 
at approximately 19 Svedberg units. Other 
components which sediment at 28-S,* and be- 
tween 35 and 40-S have also been found in the 
purified macroglobulins. In the protein isolated 
from this patient, a similar pattern of a major 
19-S peak and smaller heavier ones of 27, and 
35 to 40-S is noted. This patient also showed a 
specific precipitation of the macroglobulin with 
heparin. (Fig. 1B.) This was demonstrated by 
noting the change in the ultracentrifuge pattern 
of the serum or plasma after the addition of 
heparin and removal of the resulting precipitate. 
There is a marked decrease in the macro- 
globulin peak indicating removal of a major 
portion of the 19-S material. This was sub- 
stantiated by further studies using the purified 
macroglobulin. 

Dr. SHERRY: Is this the first time this phenom- 
enon has been described in macroglobuline- 
mia? 

Dr. Mixier: To my knowledge, yes. 


* Abbreviation for Svedberg units. 
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hic. 1. Ultracentrifuge studies. A, patient’s plasma showing the albumin peak on the left and the macroglobulin peak 
in the center. B, supernatant plasma after heparin precipitation showing diminution of the macroglobulin peak. 


Dr. SHERRY: Do you believe that the precip- 
itability of this macroglobulin by heparin has 
any physiological significance? | 

Dr. Mitier: There are several possibilities. A 
number of patients with macroglobulinemia 
described in the literature have shown a marked 
increase of mast cells or tissue basophils in the 
bone marrow. These cells are connected with the 
production of heparin, and this may be signifi- 
cant in relation to the heparin precipitability of 
the macroglobulin, but I think we can only 
speculate at the present time. Another point is 
that in some of these patients thrombotic 
episodes develop which might conceivably be 
treated with heparin. This might be dangerous in 
the presence of a heparin precipitable protein, 
and should be checked before giving heparin as 
an anticoagulant to such a patient. 

Dr. SHERRY: Do you believe that if similar 
studies were made on other patients with 
macroglobulinemia, that additional patients 


with a heparin precipitable macroglobulin 
would be discovered? 

Dr. MiLvcer: Two other patients who were 
studied did not show it. However, it is certainly 
possible that in a larger series others may show 
this phenomenon. 

Dr. SHERRY: Do normal serums contain 
macroglobulins with similar Svedberg coeffi- 
cients, but in much smaller concentration? 

Dr. Mitier: This is an important point. 
There is a definite amount of 19-S macro- 
globulin present in normal serum, and although 
27-S and 35 to 40-S peaks cannot be seen on 
routine studies of normal serum, Kunkel and his 
associates have been able to demonstrate such 
peaks by using special technics. Therefore it is 
the relative amount of macroglobulin, as noted 
by the size of the peak, that counts in making the 
diagnosis, and not thé mere presence of a 
macroglobulin peak. 

Dr. SHERRY: Actually, from what you have 
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said, it is possible that in macroglobulinemia we 
are observing only a quantitative difference in 
the amount of macroglobulins, and not neces- 
sarily new proteins which cannot exist under 
normal circumstances. 

Dr. Mitter: Miiller-Eberhard and Kunkel 
checked the carbohydrate content of these 
abnormal macroglobulins as compared to that of 
19-S macroglobulin found in normal serum. 
Both abnormal and normal! macroglobulins had 
the same carbohydrate content, so at least in 
this respect there is no qualitative difference. 

Dr. Suerry: Although Waldenstrém’s macro- 
globulinemia is still a relatively rare entity, it 
has excited considerable interest among many 
lines. First let us consider the current thinking 
concerning the nature and source of these 
macroglobulins. Dr. Eisen, are there any recent 
biochemical or physicochemical studies, other 
than those alluded to by Dr. Miller, which give 
further information about these macroglobulins? 

Dr. HERMAN EtseEN: Some of the provocative 
recent studies that have been made on macro- 
globulins of macroglobulinemia deal with the 
degradation of this big protein into smaller units. 
Deutsch and his associates have succeeded in 
accomplishing this simply by mixing these pro- 
teins with a mercaptan, e.g., Cysteine or 
mercaptoethanol, and so on. Treatment of this 
kind at neutral pH breaks the big protein down 
into small units, which have the same sedimenta- 
tion coefficient as normal gamma globulins. This 
suggests that macroglobulins of macroglobulin- 
emia are polymers, the monomers of which are 
normal gamma_ globulins. Normal gamma 
globulins contain sulphur, all in the form of disul- 
phide bonds. But these intramolecular disulfide 
bonds are inaccessible to rupture by mercaptan 
reduction. Hence, if the formation of inter- 
molecular disulfide bridges between normal 
gamma globulin molecules is the means by 
which the large polymers are synthesized, one 
would have to assume this requires some rather 
subtle biosynthetic operations. 

It may be of some interest to mention recent 
attempts to determine whether or not macro- 
globulins are antigenically identical with or 
different from gamma globulins or those macro- 
globulins which occur in small amounts in 
normal serum. So far as this question of im- 
munochemical identity or non-identity goes, 
there seems to be some disagreement between 
those who have studied this question with 
precipitin reactions in liquid media, and those 
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who have studied precipitin reactions in gels. 
Perhaps the experimental differences can be 
summarized by making a broad statement to the 
effect that the macroglobulins seen in macro- 
globulinemia have lots of antigenic determinants 
in common with normal gamma globulins, and 
vet there are some small but distinct differences. 
Whether this means that the macroglobulins are 
slightly different in respect to elemental amino 
acid composition or whether the small differ- 
ences reflect subtle fine-structured changes in 
folding, I do not think anybody can say at the 
present time. I have seen one reference in the 
literature to the fact that the macroglobulins of 
macroglobulinemia have a lower lysine content 
than gamma globulins. If this is true it means 
that these are quite different proteins, and possi- 
bly that different cells are involved in their 
synthesis. 

Dr. SHerry: Is it not true that we have a 
whole group of gamma globulins? There is no 
one single type of gamma globulin, and this 
could be a polymer of a particular type of gamma 
globulin. This might still account for the differ- 
ences in carbohydrate composition or the 
peculiar differences in amino acid composition. 

Dr. Essen: This is certainly true. Gamma 
globulins encompass a family of proteins, which 
are certainly heterogeneous eclectrophoretically 
and could well be somewhat heterogeneous even 
in respect to their amino acid composition and 
sequence. The possibility you raise is certainly 
plausible. 

Dr. SHerry: Is the use of penicillamine 
therapy based on the fact that it breaks down 
these bonds which form the polymers? 

Dr. E:sen: Yes, I assume this is the basis for 
the therapeutic trials. 

Dr. SHERRY: In recent years we have accepted 
that plasma cells are the source of gamma 
globulins. Here we are dealing with cells 
which may have some of the characteristics of 
plasma cells, but seem to favor more the lympho- 
cyte series. Do you think that lymphocytes are 
also capable of making gamma globulins? 

Dr. Etsen: I do not know, and for this reason 
prefer to talk about lymphoid cells so as to avoid 
a cell-type commitment. There is significant 
evidence which favors the view that plasma 
cells are responsible for antibody synthesis. By 
an extrapolation, which may not be justified, one 
might assume that such cells are responsible for 
the manufacture of all gamma globulins. This 
view is attractive because plasma cells have 
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abundant basophilic cytoplasm which may be 
ascribed to their high content of endoplasmic 
reticulum. And there is much correlative infor- 
mation which says that cells heavily engaged 
in protein synthesis are characterized cyto- 
logically by large amounts of basophilic cyto- 
plasm and an abundant endoplasmic reticulum. 
It is, however, not easy to dismiss the evidence 
which supports the lymphocyte as being capable 
of making antibodies. 

Dr. Suerry: Is it possible to put these two 
together and say that the lymphocyte, when it 
starts to make antibody in great amount, 
begins to accumulate ribonucleoprotein and 
assumes the appearance of a plasma cell? In 
this case we are dealing with one cell type which 
is progressing through a different cytological 
appearance, based on its changing activity. 

Dr. Eisen: It would be very tidy if this were 
true. It seems reasonable and makes a simple and 
consistent story, but I would like to know what 
hemocytologists think about the possibility of 
lymphocytes differentiating into plasma cells. 

Dr. SHerry: Well, let us turn that over to 
Dr. Moore. Can we speculate on this from a 
cytological standpoint? 

Dr. Cart V. Moore: There is no final 
answer, but it is tempting to think that a physio- 
logic variation such as the stimulation to produce 
antibody might cause a lymphocyte to take on 
the morphologic appearance we designate as 
“plasma cell.’’ Change in the reverse direction is 
more difficult to visualize. The megaloblast may 
be cited as an example of a cell in which 
morphologic characteristics have been produced 
by physiologic alteration, in this case a defi- 
ciency of vitamin By». 

Dr. SHERRY: Dr. Harrington, is Walden- 
strém’s macroglobulinemia a disease entity by 
itself, or is it simply a clinical syndrome due to 
the presence of macroglobulins which may 
appear during the course of a variety of other 
diseases such as chronic lymphatic leukemia? 

Dr. Harrincton: There is abundant 
evidence that it is not really justified anymore to 
consider macroglobulinemia as a single process. 
The use of a chemical term connotes a spécific 
clinical entity. Yet we know quite well that 
many disorders are associated with increases in 
macroglobulin concentration in the serum and 
that these are apparently totally unrelated 
disorders. One might cite for example, lympho- 
sarcoma, Chronic lymphocytic leukemia, multi- 
ple myeloma, Waldenstrém’s original syndrome, 
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familial macroglobulinemia and even cirrhosis 
of the liver. Many symptoms in common occur in 
patients with macroglobulinemia, although the 
rheumatoid factor, also a macroglobulin, should 
probably be considered separately. But despite 
the fact that certain symptoms may be directly 
attributable to the paraproteinemia, one cannot 
infer thereby that the characteristic protein is 
identical in each syndrome or that its mechanism 
of production is always the same. Indeed there is 
evidence to the contrary and the studies on our 
patient may be cited as additional indication of 
the heterogeneity of the group. Yet it appears 
likely that in the most typical examples of 
Waldenstr6ms’ syndrome, characteristic anti- 
genic determinants are shared by the para- 
proteins from case to case. Even this serologic 
evidence does not constitute proof of their 
identity or whether they are pathologic in the 
qualitative, chemical sense. 

Dr. SuHerry: Dr. Reinhard, when you saw 
this patient during his illness, you expressed the 
view that the patient had chronic lymphatic 
leukemia complicated or associated with macro- 
globulinemia. Do you still hold to this view? 

Dr. Epwarp REINHARD: That was certainly 
my impression when I first examined this pa- 
tient’s bone marrow. There were a great many 
small mature lymphocytes in the bone marrow, 
but, on further study, it was apparent that 
there were also many cells that had the appear- 
ance of plasmacytoid lymphocytes. Findings 
similar to this have been described in many Cases 
of Waldenstrém’s macroglobulinemia. Therefore 
I do not now believe that one can make the 
diagnosis of chronic lymphocytic leukemia in this 
case unless one wishes to postulate that Walden- 
strém’s macroglobulinemia is a bizarre mani- 
festation of lymphocytic leukemia. This seems 
unlikely to me. | 

Dr. Suerry: Dr. Williams, do you believe 
this patient would fit into the group of toxic met- 
abolic neuropathies seen in association with 
multiple myeloma as described by Victor and 
associates? * 

Dr. Yes, I do. I found a 
case in the French literature which I think would 
fit this category pretty well. The characteristics 
of this patient certainly are consistent with the 
so-called myelomatous neuropathy which has 
been described. 


* Vicror, M., Banker, B. Q. and Apams, R. D. The 
neuropathy of multiple myeloma. J. Neurol. Neurosurg. 
Psychiat., 21: 73, 1958. 
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Dr. SHerry: Dr. Fletcher, have recent 
studies shed any further light on the mecha- 
nisms involved in the bleeding tendency seen in 
macroglobulinemia? 

Dr. ANTHONY FLETCHER: There have been 
two recent studies. In the first the authors * 
re-examined the concept that abnormal macro- 
globulins bound calcium ions and thus inter- 
fered with coagulation. I believe that those 
of us who heard this paper recently were 
unconvinced by the data. The second study by 
Pachterf and associates comes from the Henry 
Ford Hospital. They studied a limited number of 
patients and discovered an interesting anomaly. 
Conventional coagulation studies revealed defec- 
tive prothrombin consumption, which appeared 
to be due to lack of platelet factor 3, even though 
the platelets were quantitatively normal. The 
patient's platelets, after ultrasonic disintegration, 
were found to contain a normal amount of 
platelet factor 3, but were unable to release this 
material after incubation with macroglobulins. 
Normal platelets exhibited similar behaviour, 
for after incubation with the patient’s macro- 
globulins, they failed to release platelet factor 
3. Examination by electron microscopy sug- 
gested that incubation with macroglobulins 
produced alterations of platelet morphology. 
This study, incomplete though it may be, repre- 
sents an intriguing concept. There have also 
been suggestions in the literature that the pres- 
ence of macroglobulins may interfere with the 
_ process of fibrin polymerization. The evidence 

on this question is at the moment quite unsatis- 
factory, but theoretically such a defect might 
well exist. 

Dr. SHERRY: Dr. Miller, would you com- 
ment briefly on the experience with penicil- 
lamine therapy in this disorder? It was tried 
here, but the patient was critically ill at the time. 
Have others had good success with this therapy? 

Dr. Miter: The first really encouraging 
report I have heard was that of Dr. Stephan 
Ritzmann. In this case the macroglobulin 
behaved as a cryoglobulin, and the patient had 
severe symptoms due to peripheral ischemia 
when exposed to cold weather. This patient was 


* Wayne, L., Gotpsmirn, R. E., Grueck, H. I. and 
Berry, H. K. Abnormal calcium binding associated with 
hyperglobulinemia, clotting defects and osteoporosis. A 
study of this relationship. Central Society for Clinical 
Research, Chicago, 1959. 

Pacnter, M. R., Jonnson, S. A., Nesiett, T. R. 
and Truant, J. P. Bleeding platelets and macroglob- 
ulinemia. Am. J. Clin. Path., 31: 467, 1959. 
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treated with large doses of penicillin G and 
penicillamine according to the data presented, 
and showed a satisfactory symptomatic remission. 

Dr. SHerry: It will be interesting to see 
whether their observations are confirmed. Let us 
now consider why our patient died. Infections 
and bleeding episodes are fairly prominent 
features of macroglobulinemia, and our patient 
suffered from both during his final admission. 
Dr. Bricker, would you evaluate this patient's 
renal infection for us? 

Dr. NEAL Bricker: Shortly before the patient 
died, his creatinine clearance was essential!» 
normal for a man of his age and degree of 
debilitation. I think it is safe to conclude that up 
to that tmme he had not sustained marked 
destruction of nephrons. What happened from 
the time of clearance measurements until his 
death, however, is difficult to determine. Cer- 
tainly he had persisting infection of the urinary 
tract, and it is reasonable to consider the possi- 
bility that pyelonephritis did develop. It should 
also be mentioned that renal lesions have been 
observed in patients with macroglobulinemia. 
Zollinger * has described interstitial infiltrates of 
plasma cells and of lymphoid cells; he has also 
described a glomerular lesion which he related to 
the abnormal protein. The glomerular lesion is 
apparently analogous morphologically to that 
seen in multiple myeloma and in other forms of 
paraproteinemia and dysproteinemia. Con- 
ceivably this could account for the modest 
proteinuria that the patient had. Finally, the red 
cells in the urine that existed during the first 
admission are difficult to explain within the 
framework of the major illness. However, one of 
two explanations might be invoked. Either the 
hematuria was a manifestation of a bleeding 
diathesis which did not have extrarenal mani- 
festations, or it could relate to small renal 
infarcts secondary to intravascular occlusion. 

Dr. SHERRY: Dr. Harford, this patient devel- 
oped a gram-negative bacteremia. Would you 
comment on this infection and tell us whether 
you believe it was responsible for the fatal 
termination of his illness? 

Dr. Cart Harrorp: We have reviewed the 
original record of the cultures on this patient; 
there were two positive blood cultures for 
pseudomonas during the last two days of his 
life, and as recorded, there was a positive 


* Zo.tuincer, H. Die pathologische Anatomie der 
Makroglobulinamie Waldenstrém. Helvet. Med. Acta, 25: 
153, 1958. 
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blood culture earlier for proteus organisms. I 
think it is likely that serious infection with 
bacteremia contributed strongly to the patient’s 
death. In going over the details of the cultures 
of urine, I found a confusing situation. There 
were a lot of different organisms isolated some- 
times in mixtures, and I would like to make a 
point about that if I may. We realize the dangers 
of catheterization for diagnosis of infection of the 
urinary tract. However, in a sick old man who 
was about to die, clean voided specimens may 
be very difficult to obtain in a reliable manner, 
and I think it is likely that the confusing urinary 
cultures may have resulted from contaminants 
obtained during collection of the specimens. 

Dr. SHerry: It is not surprising that this 
patient had a severe infection; he was receiv- 
ing massive doses of steroids, had a severe 
leukopenia, and probably ‘suffered from a 
deficiency of physiologically active antibodies. 
When he got an infection, it rapidly spread. 
However, the last few days of his illness were 
characterized by hypotensive episodes and 
crops of petechiae. Dr. Daughaday, what do you 
think of the possibility of a Waterhouse- 
Friderichsen syndrome as a cause for these 
manifestations? 


Dre. DauGHapbay: In most cases of 


Waterhouse-Friderichsen’s syndrome there is a 
combination of severe toxic reaction plus a 
somewhat hyperemic adrenal. I would suspect 
from reading the protocol that this patient might 
have had an atrophic adrenal, and therefore 
probably an unlikely target for bilateral adrenal 
hemorrhage. 

Dr. SHerry: | was intrigued by the possibility 
of an adrenal hemorrhage, but your point is well 
taken. 

Since our patient suffered from an overt 
bleeding tendency, and it is known that a high 
percentage of patients with macroglobulinemia 
who have come to autopsy have had intra- 
cerebral bleeding, we should give serious con- 
sideration to this possibility in our case. Dr. 
Berg, is there sufficient evidence to make this 
diagnosis? 

Dr. LEonarRD Berc: The patient did have one 
seizure five days before death, but there is no 
mention of headache or of obtundity immedi- 
ately following the seizure, and no meningeal 
signs, so I rather doubt that he had brain or 
subarachnoid bleeding, but it is_ certainly 
possible. 

Dr. SHERRY: We may offer as our final clinical 


diagnosis, (1) Waldenstrém’s macroglobulin- 
emia, (2) infection of the urinary tract with 
gram-negative bacteremia, and (3) bleeding 
into multiple sites including skin,  gastro- 
intestinal tract, brain and adrenal. 


PATHOLOGIC DISCUSSION 


Dr. GEORGE SORENSON: The appearance of 
the body at the time of autopsy was that of an 
elderly man with obvious wasting of musculature 
and subcutaneous tissue. There were petechial 
hemorrhages on the anterior chest and numerous 
ecchymoses in the area of venipunctures. The 
heart appeared normal. The lungs were moder- 
ately congested, and there was a small recent 
infarct in the middle lobe of the right lung. The 
stomach contained about 200 cc. of clotted 
blood and had numerous smal! hemorrhages in 
the mucosa and submucosa. Blood was also 
found in the ileum and in the colon. A small 
superficial ulcer was found in the ascending 
colon about 5 mm. in diameter. The liver was 
congested and weighed 2,000 gm. The spleen 
was moderately soft and weighed 210 em. The 
kidneys were pale, and each weighed about 
200 gm. There were numerous recent mucosal 
hemorrhages in the renal pelves and also in the 
urinary bladder. Over the base of the brain 
there was extensive subarachnoid hemorrhage, 
which also involved the subarachnoid space over 
the spinal cord. On sectioning of the brain 
there was a massive, recent intracerebral hemor- 
rhage in the left hemisphere involving the basal 
ganglia and internal capsule. (Fig. 2.) Micro- 
scopic examination of the lungs confirmed the 
recent infarct and revealed a small recent 
thromboembolus in this region. There was 
moderate hepatic congestion and slight focal 
chronic pyelonephritis. Sections from the spleen 
revealed a paucity of follicles, moderate hemo- 
siderosis and increased plasma cells. (Fig. 3.) 
The bone marrow was uniformly hypercellular, 
and marrow from the mid-femur contained only 
a small amount of fat. (Fig. 4.) Lymphocytes and 
plasma cells were greatly increased in the mar- 
row with a marked decrease in erythroid cells 
and moderate hemosiderosis. (Fig. 5.) The 
plasma cells possessed more cytoplasm than 
typically, and usually the cytoplasm was 
eosinophilic. With periodic acid-Schiff (PAS) 
stains of the bone marrow many of the plasma 
cells possessed PAS-positive cytoplasm, and a 
few had nuclear inclusions which were also 
PAS-positive. (Fig. 6.) Similar nuclear inclu- 
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Fic. 2. Recent intracerebral hemorrhage in left hemi- 
sphere with extension to ventricles and subarachnoid 
space. Original magnification approximately X 9. 


Fic. 4. Hypercellular femoral bone marrow with replace- 
ment of fat. Hematoxylin and eosin stain. Original 
magnification approximately X 150. 


sions have been described by Dutcher and 
Fahey.* Lymph nodes were not enlarged; each 
contained a few follicles and increased plasma 
cells. In the cervical region of the spinal cord the 
ventral portion of the posterior columns con- 
tained a small area of degeneration with de- 
myelination and scattered lipid-filled macro- 
phages. The etiology is unknown. There were 
also numerous recent hemorrhages in the spinal 
cord. In peripheral nerves and in the perineural 


* Dutcuer, T. F. and Faney, J. L. The histopathology 
of the macroglobulinemia of Waldenstrém. J. Nat. Cancer 
Inst., 22: 887, 1959. 
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Fic. 3. Section of spleen with poorly outlined follicles 


and increased plasma cells. Hematoxylin and eosin stain. 
Original magnification approximately X 150. 


4 J 
Fic. 5. Section of femoral bone marrow containing many 


lymphocytes and plasma cells. Hematoxylin and eosin 
stain. Original magnification approximately X< 500. 


tissue there were occasional small infiltrates of 
mononuclear cells which were mainly lympho- 
cytes with an occasional plasma cell. (Fig. 7.) 
These infiltrates were not associated with 
demyelination of the nerves. Sections of the 
skeletal muscles showed disuse atrophy. Micro- 
scopic sections from the brain confirmed the 
recent cerebral hemorrhage. There was no 
mononuclear cell infiltration in the brain. Bac- 
teriologic cultures of the blood and _ urine 
yielded Alkaligenes faecalis and pseudomonas, 
respectively. 

Histopathologic alterations in patients with 


: 
A r be f Y 


Fic. 6. Sections of femoral bone marrow with intra- 
nuclear PAS-positive inclusion. Periodic acid-Schiff stain. 
Original magnification approximately X 1,000. 


macroglobulinemia consist mainly of mono- 
nuclear cell infiltrations, particularly in lymph 
nodes, spleen and bone marrow.* The type of 
mononuclear cell described in the infiltration 
varies from lymphocyte to plasma cell or some- 
where in between these two cell types. In this 
case the infiltrate consisted of both lymphocytes 
and plasma cells. The latter were somewhat 
atypical. The infiltrations in the _ peripheral 
nerves may be an explanation for some of the 
neurologic symptoms. 

The primary anatomical diagnoses are as fol- 
lows: Lymphocytosis and plasmacytosis of bone 
marrow, spleen and lymph nodes with intra- 
nuclear PAS-positive material consistent with 

* See reference on page 961. 
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Fic. 7. Section of popliteal nerve with small infiltration of 
lymphocytes and an occasional plasma cell. Hematoxylin 
and eosin stain, original magnification approximately X 


400, 


macroglobulinemia; recent submucosal and 
mucosal hemorrhages of stomach and ileum; 
clotted blood in stomach and melena of ileum 
and colon; small superficial ulcer of ascending 
colon; recent submucosal hemorrhage in renal 
pelves and urinary bladder; pulmonary thrombo- 
emboli with small infarct in right middle lobe; 
focal recent hemorrhage in spinal cord and focal 
degeneration of ventral posterior columns of 
spinal cord; focal neuropathy with mononuclear 
cell infiltrate of peripheral nerves; recent 
intracerebral hemorrhage with destruction of 
anterior portion of left basal ganglia and internal 
capsule with extension to ventricles and sub- 
arachnoid space. 


AMERICAN JOURNAL OF MEDICINE 


962 “re 
— 


Case Reports 


Gonadal Dysgenesis, Rheumatoid 
Spondylitis, Hypertension and Multiple 
Congenital Anomalies’ 


Capr. V. CHOoKAs, (MC) 
New York, New York 


N 1938 Turner described a group of young 

women with a syndrome of shortness of 
stature, absence of breast development, sparse 
axillary and pubic hair, webbed neck and 
cubitus valgus [7]. Patients of this tvpe were 
regarded as pituitary dwarfs of the Lorain-Levi 
type until methods for the determination of the 
urinary pituitary gonadotropins became avail- 
able, and an increased excretion of gonadotro- 
pins was found. This established a primary 
gonadal defect as the cause of the hypogonadism, 
and rudimentary gonads were found to comprise 
the essential sexual lesion. 

Barr and his group [3-5] discovered that the 
sex of an individual was recognizable by the 
nuclear chromatin pattern of the somatic cells. 
Cells with a condensation of nuclear chromatin 
at the nuclear membrane (chromatin positive) 
were found in normal females. The absence of 
this chromatin mass (chromatin negative) was 
characteristic of normal males.t Cells of any 
tissue of the body may be used for the chromatin 
sex test but for convenience biopsy specimens of 
skin and/or scrapings from mucosal surfaces 
of the body are usually used. Another method 
using the nucleus of the polymorphonuclear 
neutrophil has been described [6]. A condensa- 
tion of nuclear chromatin in the form of a 
‘“‘drumstick”’ attached to one of the lobes of the 
neutrophils was found in normal females and 
was absent in normal males. 


tT In normal females, over 40 per cent of the cells have 
the female sex chromatin; in normal males, 0 to 6 per 
cent of the cells have the nuclear sex chromatin mass. 
Some variation in these percentages occurs, depending 
upon the method employed (buccal smear or skin biopsy) 
and upon the individual patient [24). 


Application of these technics established that 
many but not all patients with gonadal agenesis 
were genetic males [7,8,77|. For this reason, and 
because rudimentary mesonephric elements of 
the gonad may be present in the genital ridge, 
the term gonadal dysgenesis was suggested [7,8}. 

Congenital defects, involving many of the 
systems of the body, have been reported re- 
peatedly in association with gonadal dysgenesis. 
Of the various genitourinary anomalies that 
have been described, horseshoe kidney only 
rarely has been reported. Rheumatoid spondy- 
litis has not been previously described in 
association with gonadal dysgenesis. 

The present report concerns a young female 
patient with unexplained hypertension. She was 
found to have gonadal dysgenesis, rheumatoid 
spondylitis, horseshoe kidney, cubitus_ val- 
gus, stunted growth, and a _ suggestion of 
hypertelorism. 


E. D., a twenty-one year old married white woman, 
was examined in October 1958 at the Irwin U.S. Army 
Hospital because of hypertension which was found on 
repeated occasions. The patient gave a history of hav- 
ing had no menstrual periods, breast development, 
pubic or axillary hair until she was given oral hor- 
mone therapy in 1954. With therapy, her breasts 
developed, and she noted some growth of pubic and 
axillary hair. When hormone therapy was discon- 
tinued periodically she had vaginal bleeding. In 1956 
hormone therapy was discontinued entirely. The 
patient’s breasts regressed in size, and no further 
menstrual periods occurred. The patient also had 
backache, some lower abdominal cramps, and stiffness 
of the back following a period of inactivity. An ap- 
pendectomy was performed in 1945. The past history 
and system review were otherwise within normal 
limits. The patient has many siblings, including a 


* From the Medical Clinic, Irwin U. S. Army Hospital, Fort Riley, Kansas. 
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Fic. 1. Note short stature, cubitus valgus, underdevel- 
oped breasts, underdeveloped pubic hair. 


sister, who are all normal. The mother of the patient 
had chabetes mellitus and died of heart disease. 

The patient was a white woman, 4 feet 9 inches in 
height (Fig. 1), with a blood pressure of 160/120 mm. 
Hg. The forehead was prominent and the eyes set far 
apart, suggesting hypertelorism. There were no gross 
hearing defects or visual field defects, and the extra- 
ocular movements and pupillary reflexes were normal. 
Nystagmus and cataracts were not present. The 
funduscopic examination was within normal limits. 
The neck was rather short but no webbing was 
present. The lungs were clear to percussion and 
auscultation. Examination of the heart revealed no 
thrills or murmurs. No evidence of congenital cardiac 
disease or of coarctation of the aorta was present. 
The breasts and nipples were underdeveloped and the 
areolae were pale. On examination of the abdomen 
there was no hepatic, renal or splenic enlargement, 
and no masses were palpable. There was scant 
almost absent axillary hair. Cubitus valgus of both 
upper extremities was present. Femoral pulses were 
present in both of the lower extremities. There was 
no evidence of swelling or deformity of either the 
hands or the joints. Gynecologic examination revealed 


a 
Fic. 2. Note horseshoe kidney and sacroiliac joint changes. 


a vagina which was very small, admitting two fingers 
with difficulty, and a normal cervix, juvenile in size. 
The fundus was tiny but of normal configuration 
Repeated urinalyses revealed a urine of good spe- 
cific gravity, (1.022 in one casual specimen) with no 
albumin or sugar. However, white blood cells too 
numerous to count were present on repeated occasions 
and a urine culture revealed Escherichia coli. A white 
blood count was 5,200 cells per cu. mm. with 56 per 
cent polymorphonuclear leukocytes, 38 per cent 
lymphocytes, 3 per cent monocytes and 3 per cent 
eosinophils. A hematocrit was 44 per cent. The non- 
protein nitrogen of the blood was 25 mg. per cent and 
a serum cholesterol was 226 mg. per cent. The basal 
metabolic rate was minus 12. The urinary 17-keto- 
steroid excretion was 3.6 mg. per twenty-four hours 
urine and the urinary” 17-hydroxycorticosteroid 
excretion (Glenn-Nelson method) 3.7 mg. per twenty- 
four hours urine. The human pituitary gonadotropin 
excretion in twenty-four hours urine was determined 
by Dr. A. Albert (kaolin-acetone method of Dr. 
Albert) [77] and found to be 118 rat units (normal 
for this age 5 to 25 rat units). A protein-bound iodine 
determination made prior to the intravenous pyelo- 
gram was 9.4 gamma per cent (the chloric acid 
method was used for the blood protein-bound iodine 
determination and the range of normal for the labora- 
tory has been 4-9 gamma per cent). No history of 
iodine ingestion in any form, such as vitamin capsules, 
was elicited. A vaginal smear and repeated multiple 
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Fic. 3. Oblique view of left sacroiliac joint Note haziness 
and smudging of joint space and loss of normal clear 
definition of the margins of the joint. 


buccal smears failed to reveal evidence of female sex 
chromatin. No evidence of estrogen effect was present 
in the cells of the vaginal smear. Results of an intra- 
venous Regitine” test were normal. 

A chest roentgenogram was normal and revealed 
no notching of the ribs. Roentgenograms of the skull 
showed no enlargement of the sella turcica and no 
calcification in this area. The pineal gland was faintly 
calcified and located in the normal position in the 
lateral projection. An intravenous pyelogram revealed 
a horseshoe kidney. (Fig. 2.) There was loss of normal 
rotation of the collecting systems bilaterally and 
medial tilting of the inferior pole of each kidney with 
a bridge of renal tissue connecting the inferior poles. 
In addition, the sacroiliac joints were not clearly 
seen and there was a suggestion of sclerosis of the 
joint margins. Oblique views of both sacroiliac 
joints were obtained and definite haziness and smudg- 
ing of each sacroiliac joint space was noted; in addi- 
tion, there was a loss of the normal clear definition of 
the margins of these joints, consistent with the diagno- 
sis of early rheumatoid spondylitis. (Fig. 3.) Examina- 
tion of both wrists in multiple projections revealed 
that the epiphyseal centers of the distal radius and 
ulna of the upper right extremity were not fused. 
(Fig. 4.) The epiphyseal center of the distal radius of 
the upper left extremity was still unfused while the 
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Fic. 4. Right wrist. Note failure of fusion of the distal! 
epiphysis of the radius and ulnar bones. 


epiphyseal center of the distal ulnar was partially 
fused. This indicated a delay in epiphyseal fusion. A 
diffuse osteoporosis involving the wrists, hands, pelvis 
and spine was present. (Figs. 2 and 4.) An electro- 
cardiogram revealed an incomplete right bundle 
branch block. 

The clinical and x-ray findings, male sex chromatin 
pattern, moderately diminished 17-ketosteroid excre- 
tion, markedly elevated excretion of human pituitary 
gonadotropin, atrophic vaginal smear and sexual 
hair growth as a result of hormone (presumably 
estrogen) therapy were consistent with the diagnosis of 
gonadal dysgenesis with associated congenital abnor- 
malities (Turner’s syndrome), and an exploratory 
laparotomy was not deemed indicated. 

The patient was given antimicrobial therapy for the 
infection of the urinary tract, Serpasil® therapy for 
the elevated blood pressure (1 mg. a day initially 
and 0.25 mg. twice a day thereafter), conservative 
treatment for the rheumatoid spondylitis and cyclic 
stilbestrol therapy. The stilbestrol therapy (1 mg. a 
day) resulted in breast development, and withdrawal 
of estrogen therapy resulted in bleeding, when it was 
discontinued periodically. The patient, who had 
initially denied any marital difficulty, now admitted 
less difficulty with marital relations and an increase in 
sexual desire, described as ““more normal” than that 
prior to the estrogen therapy. The blood pressure 
responded well to Serpasil therapy. When she neg- 
lected to take the Serpasil for a three-week period the 
hypertension promptly recurred. The more recent 
blood pressure reading was 140/90 mm. Hg. 


COMMENTS 


A search for gonadal dysgenesis is warranted 
in any young female patient with unexplained 
hypertension. Unexplained hypertension and 
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other vascular abnormalities, such as coarctation 
of the aorta and telangiectasia of the small 
intestine, have been repeatedly described in 
association with gonadal dysgenesis [8,/4,27/). 
One subject had no arterial or venous arcades 
in the mesentery of the small bowel and died of 
gastrointestinal hemorrhage, presumably from 
hemangiomas in the intestinal wall [74]. 

The availability of hormone replacement 
therapy has made the diagnosis of gonadal 
dysgenesis of considerable importance. With 
estrogen therapy, the breasts, pubic and axillary 
hair, uterus and vagina develop and the degen- 
erative or aging processes seen in such patients 
is prevented [7/7]. Although the patient remains 
sterile, the psychological side effects resulting 
from the failure of development of secondary 
sexual characteristics are alleviated, and the 
patient is able to engage in normal marital 
relations. 

The cause of gonadal dysgenesis is unknown. 
The reader is referred to monographs by Grum- 
bach et al. |S], Witschi et al. [25] and Hoffenberg 
and Jackson [79] for differing opinions as to the 
etiology of this disorder. 

The ‘ovaries,’ remnants of the primitive 
genital ridge, typically are glistening fibrotic 
white streaks on the posterior surface of the 
broad ligaments, which run parallel to the 
fallopian tubes from the uterine cornua to the 
fimbriated end. Rarely, they may be small, 
ovoid or fusiform bodies rather than thin fibrous 
cords [7/0]. They are composed of stroma-like 
cells. Primordial germ cells, ova and follicles are 
lacking. Occasionally primordial follicles are 
present and one subject with such ovogonia had 
a male sex chromatin pattern [9]. Epithelioid 
cells (interstitial Leydig-like cells or hilus cells) 
may be present. Rare instances of gonadal 
dysgenesis with androgenic manifestations (cli- 
toral enlargement, hirsutism, android pelvis) 
have been ascribed to androgenic secretion by 
these cells during intrauterine life [72]. Hilus 
cells, presumably not functional, may be present 
in the ovarian anlagen without androgenic 
manifestations [8]. 

The association of congenital abnormalities 
with gonadal dysgenesis is frequent, and when 
present usually excludes hypogonadism due to 
primary pituitary causes or to bilateral ovarian 
disease [70]. The gonadal anomaly is only one of 
several congenital defects which exists simul- 
taneously, and is not the cause of the entire 
clinical spectrum [70,74]. Webbing of the neck, 
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while common, is not invariably present. 
The associated congenital anomalies vary from 
patient to patient and are rarely absent. 

A male nuclear chromatin pattern is strong 
presumptive evidence of gonadal dysgenesis; a 
female chromatin pattern does not exclude the 
diagnosis. Chromatin sex determination is of 
particular value in the diagnosis of atypical 
subjects with gonadal dysgenesis, such as those 
with apparently normal breast development 
(74,20\, normal stature and_ postpuberal 
subjects with normal urinary gonadotropin 
excreuon., 

In contrast to typical patients with primary 
amenorrhea, occasional subjects (some with 
male nuclear morphology) give a_ history of 
irregular menses and present problems of 
secondary amenorrhea | /3,78). 

The male nuclear chromatin pattern, the 
presence of associated congenital anomalies, the 
lack of target organ (thyroid-adrenal) dysfunc- 
tion and the elevated pituitary gonadotropin 
excretion excluded pituitary dwarfism in the 
patient herein described. ‘The growth of sexual 
hair consequent to hormone (presumably estro- 
gen) therapy was inconsistent with the diagnosis 
of generalized pituitary failure, since estrogen 
therapy does not result in growth of pubic and 
axillary hair in patients with pituitary dwarfism 
(20,26). In pituitary dwarfism sexual hair growth 
from androgen therapy regresses when therapy 
is discontinued |2/7). Albright contended that the 
growth of pubic and axillary hair in the female 
depends primarily upon adrenal androgens. 
Subjects with a selective deficiency of pituitary 
gonadotropins without diminution of other 
pituitary functions have normal pubic and 
axillary hair [20,27]. Albright considers that 
estrogen therapy results in hair growth in 
gonadal dysgenesis through pituitary stimulation 
and consequent increased adrenal activity [20]. 

The asymptomatic infection of the urinary 
tract found in the present patient illustrates the 
necessity for careful examination of the urine of 
subjects with gonadal dysgenesis, and intra- 
venous pyelography, should an infection be 
found. The predisposition of the horseshoe 
kidney to infection makes its detection of more 
than academic interest. With the availability of 
antimicrobial agents destruction of renal paren- 
chyma may be avoided. 

Although a female clinically, the patient was 
found by evaluation of the nuclear chromatin 
pattern of buccal and vaginal smears to be a 
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genetic male. Rheumatoid spondylitis, a disease 
characterized by an inflammatory reaction in 
the sacroiliac and apophyseal joints of the 
vertebral column or certain other vertebral or 
juxta-vertebral articulations, occurs predomi- 
nantly in males | 22,23]. It is a genetically-linked 
disease, having been observed in twins, brothers, 
fathers and sons, and is inherited as a single 
autosomal factor with 70 per cent penetrance 
in the male and 10 per cent penetrance in the 
female [2]. The association of rheumatoid 
spondylitis, a disease of young males, and 
gonadal dysgenesis in a subject with a male 
nuclear chromatin pattern, affords confirmatory 
evidence by genetic means of the validity of the 
methods utilizing nuclear chromatin morphology 
for the determination of genetic sex. 


SUMMARY 


A twenty-one year old married white woman 
with unexplained hypertension was found to 
have gonadal dysgenesis with associated con- 
genital abnormalities. Proper hormone replace- 
ment therapy was beneficial, both physically 
and psychologically. A search for gonadal 
dysgenesis is warranted in any young female 
patient with unexplained hypertension. 

Rheumatoid spondylitis, a genetically-linked 
disease, is reported for the first time in associa- 
tion with gonadal dysgenesis. The patient was 
found, by an evaluation of the nuclear chromatin 
pattern, to be a genetic male, consistent with the 
incidence of rheumatoid spondylitis in males. 
This affords confirmatory evidence, by genetic 
means, of the validity of the methods utilizing 
nuclear chromatin morphology for the deter- 
mination of genetic sex. 
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Hemoglobin C Disease in an 
Anglo-Saxon Family’ 


P. A. GasrairH, M.D. and P. T. GREEN, M.D., F.R.C.P. 


Winnipeg, Canada 


OMOZYGOUS hemoglobin C disease has been 
H reported in at least thirty-five patients | //| 
since its discovery by Itano and Neel in 1950 [/), 
The homozygous state has been estimated to 
occur in 1:6,000 American Negroes, the hemo- 
globin C trait even more commonly |2|. Diggs 
et al. in 1954 first reported homozygous hemo- 
globin C disease in a white male of Italian 
descent |3}. Huisman et al. in 1955 |4) and Lewis 
et al. in 1957 |5| recorded instances of homozy- 
gous hemoglobin C disease in two separate 
families of Dutch descent. (The possibility of 
Negro ancestry was considered in the case 
reported by Huisman et al.) The present case 
report is, to our knowledge, the first example of 
hemoglobin C disease to be encountered in an 
Anglo-Saxon family. 


CASE REPORT 


The patient, L. J. P., aged sixty-nine years, entered 
the Urological Service of Deer Lodge (Veterans) 
Hospital with complaints of recent progressive 
dysuria, frequency and nocturia. He also gave a his- 
tory of exertional dyspnea, easy fatiguability and 
anemia of three years’ duration for which he had been 
treated with iron and vitamin By». Apart from these 
complaints he felt well. 

The past history was non-contributory apart from 
an episode of jaundice at the age of fourteen and 
“rheumatism,” involving the low back and thighs, 
at about the age of thirty. Symptoms of anemia at the 
age of sixty-six, however, forced his retirement as a 
farm laborer. 

The patient was born in Steeple Morden, Cam- 
bridgeshire, England, and was the third son in a 
family of five children. (Fig. 1.) Iwo brothers are 
dead, one at the age of seventeen of tuberculosis and 
the other at the age of seventy of an unknown cause. 
A sister (N. P. G.) is alive and well at sixty-four years 
and has a healthy son (H. L. G.). A half-brother 
(H. A. P.) on the father’s side of the family is sixty- 
eight years of age and well. The patient has two sons, 


R. D. P. age thirty-two years and H. E. P. age thirty- 
five years, both of whom are alive and well. R. D. P. 
has a son (L. A. P.) who is nine years of age and well. 
The patients parents were both of English stock, 
although the father's ancestors had some Irish fore- 
bears. Further information regarding the patient's 
parents and grandparents was unobtainable. Ihe 
patient emigrated to Canada in 1913 with a brother 
and sister and has worked as a farm laborer im a 
small Ontario community. 

Physical examination revealed a erey-haired man 
5 feet 10 inches in height, weighing 177 pounds, who 
appeared slightly pale. A mild bilateral cighth nerve 
deafness was present as well as ptosis of the right evelid 
which had first been noted twenty years previously. 
Examination of the pupils, fundi and ocular move- 
ments revealed no abnormalities. An enlarged spleen, 
palpable 8 cm. below the costal margin, was felt. 
The prostate gland was diffusely enlarged and quite 
firm. The remainder of the physical examination was 
within normal limits. 

The patient's hemoglobin was 9.6 per 100 mil., 
hematocrit 29 per cent and red blood cell count 4.2 
million per cu. mm. The mean corpuscular volume 
was 69 cu. uw, the mean corpuscular hemoglobin was 
33 wg., the mean corpuscular hemoglobin concentra- 
tion was 32 per cent. The white blood cell count was 
9,000 per cu. mm. with a differential of 85 per cent 
neutrophils, 13 per cent lymphocytes, | per cent 
monocytes and | per cent cosinophils. The platelet 
count was 150,000 per cu. mm. The reticulocyte 
count varied between 2.2 and 3.2 per cent. A smear of 
peripheral blood showed numerous target cells with 
anisocytosis, poikilocytosis and a few miacrocytes. 
Between 30 and 50 per cent of the white blood cells 
stained positively for alkaline phosphatase. The 
patient had Group A, Rh positive blood. The plasma 
hemochromogen concentration was 95 mg. per cent. 
Results of Ham's acid serum test were negative. 
Decreased osmotic fragility was noted. Hemolysis 
began in 0.4 per cent saline solution and was complete 
at 0.2 per cent, whereas with a normal control 
hemolysis began at 0.45 per cent and was complete at 
0.33 per cent. Smears of aspirated sternal marrow re- 


*From the Deer Lodge Hospital, and the Department of Medicine, University of Manitoba, Winnipeg, Manitoba, 
Canada. 
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Fic. 1. Patient's family tree with blood smears and paper electrophoresis of hemoglobin. 


vealed normoblastic and erythroblastic hyperplasia. A 
sickle cell preparation with sodium metabisulphite 
was negative. Fetal hemoglobin was absent as detected 
by the alkali denaturation test in L. J. P. and all rela- 
tives. The bleeding time was 1 minute and 45 seconds 
(Duke method). The clotting time was 3 minutes and 
45 seconds. The prothrombin time was 12 seconds, 
or 100 per cent. Results of a Wassermann test were 
negative. The serum iron was 110 wg. per cent. The 
total serum bilirubin was 1.2 mg. per cent with 0. 
mg. per cent direct reacting bilirubin. There was 
11 per cent retention of bromsulphalein dye in the 
serum one half hour after injection. The serum acid 
phosphatase was 0.7 King-Armstrong units, the serum 
alkaline phosphatase 3.2 King-Armstrong units. Total 
serum proteins were 6.2 gm. per cent with albumin 
4.6 gm. per cent and globulin 1.6 gm. per cent. The 
thymol turbidity test was 2 units, the thymol floccula- 
tion test was negative. The serum cholesterol was 
190 mg. per cent and blood urea nitrogen was 12 mg. 
per cent. Gastric analysis revealed the presence of free 
hydrochloric acid. A Schilling test was performed and 
13.2 per cent of the administered Co® labelled B,. was 
excreted in the twenty-four-hour urine specimen. A 
chromium tagged red cell study was carried out using 
the patient's own red cells tagged with 89 wc. of Cr®*'. 
The average red cell survival time was calculated 


at twenty-three to twenty-four days (normal is 
twenty-five to thirty days). 

The specific gravity of the admission specimen of 
urine was 1.006. The urine was free of sugar and 
albumin. Microscopic analysis of the urinary sedi- 
ment revealed 15 to 20 pus cells and 20 to 25 red cells 
with considerable mucous and amorphous debris. 
Urine urobilinogen was measured for eight twenty- 
four-hour periods and gave results which varied from 
2.3 to 15.9 mg. per twenty-four hours. Porpho- 
bilinogen, uroporphyrin and protoporphyrin were 
absent in a twenty-four-hour specimen. There were 
28.8 ug. of coproporphyrin in the twenty-four-hour 
urine specimen. The stools were consistently negative 
for occult blood. Fecal urobilinogen was measured in 
two pooled four-day specimens and gave an average 
daily fecal urobilinogen excretion of 90 and 135 mg. 
per twenty-four hours. The patient’s blood volume 
was not measured, but for the purpose of calculating 
the hemolytic index it was assumed to be 70 cc. per kg. 
of body weight. The hemolytic index [6] calculated 
on the basis of these two four-day collection periods 
was 17 and 25 respectively (normal is 11 to 21). 

Radiographic examination of the chest revealed 
some generalized cardiac enlargement, with a heart- 
chest ratio of 16:30 cm. A barium series and barium 
enema revealed no abnormalities. The gall bladder 
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visualized normally and no calculi were discernible. 
An excretory urogram revealed normal kidneys and 
ureters, but indicated some elevation of the floor of 
the bladder. 

Several special hematological investigations were 
carried out: (1) filter paper electrophoresis was carried 
out in a Spinco cell using veronal buffer at pH 8.6 
and ionic strength .019. The strips were subjected to a 
current of 2.3 milliamperes for sixteen hours then 
dried and stained with bromphenol blue. (2) Starch 
gel electrophoresis [7 | was carried out using hydrolyzed 
starch in barbital buffer at pH 8.6. The abnormal 
hemoglobins used as controls were obtained in- 
directly from Dr. Rucknagel of the National Institute 
of Health, Bethesda. These results are shown in 
Figure 2. (3) Hemoglobin solubility in 2.58 molar 
phosphate buffer was determined by the method of 
Itano [8], but was determined only in two subjects. 
The hemoglobin solubility of L. J. P. was found to be 
3.9 gm. per L. and in R. D. P. 3.3 gm. per L. The 
solubility of normal hemoglobin A, according to 
Itano, is 1.39 + 0.15 gm. per L. 


COMMENTS 


The rarity of abnormal hemoglobin disorders 
in Anglo-Saxon subjects, and in particular of 
hemoglobin C disease, prompted the reporting of 
this family. The patient (L. J. P.) is, to our 
knowledge, the oldest patient with hemoglobin 
C disease as yet reported and illustrates that this 
disorder is compatible with a normal life span. 
It is apparent, from examining the family tree 
(Table 1) that the parents of L. J. P. likely both 
had hemoglobin C trait. It is unfortunate that 
they were not available for investigation. Never- 
theless the presence of pure hemoglobin in 
L. J. P. probably represents the homozygous 
state. It is now generally accepted that hemo- 
globin C is inherited as an autosomal dominant 
gene with incomplete expression when present 
in the heterozygous state. When it is inherited 
with other abnormal hemoglobins its expressiv- 
ity is augmented but is complete only in the 
homozygous state. 

The cause of the anemia in the patient L. J. P. 
is obscure, although a hemolytic process seems 
likely. The fecal urobilinogen excretion was 
normal for a normal red cell mass, but excessive 
considering the patient’s anemia [6]. The aver- 
age red cell survival time was slightly shortened 
as determined by the chromium study. The 
hemolytic index calculated on one occasion was 
normal and on a second occasion was increased. 
Smears of sternal marrow demonstrated intense 
marrow activity, but reticulocyte counts were 
normal. Blood counts in the patient’s relatives 
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Fic. 2. Starch gel electrophoresis of hemoglobin. 7 of, 
homozygous hemoglobin C (patient L. J. P.). Middle, 
homozygous hemoglobin S and hemoglobin SC. Bot- 
tom, hemoglobin A, 


TABLE 1 
HEMOGLOBIN DETERMINATIONS 
" Hemoglobin C | Hemoglobin A 
Name Pp 
er cent Per cent 

100 0 
A. | 40 60 
R. D. P. | 43 57 
H. E. P. | 45 55 
i. A. Fe | 0 | 100 
0 100 
H. L. G. 0 100 


were all normal indicating, as has been noted 
before, that hemoglobin C trait is not accom- 
panied by anemia. A careful search for intra- 
erythrocytic crystals, as noted by Diggs et al. {3}, 
was Carried out, but none were found. Perhaps, 
as the authors pointed out, this abnormality 
may be related to the previous splenectomy. 
Two recent reports |9,70} have shed some light 
on the abnormality present in hemoglobin C as 
contrasted with hemoglobin A. Hunt and 
Ingram [7/0] have shown that hemoglobin C 
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differs from hemoglobin A and S by a single 
amino acid residue of a total of 300 in the half 
molecule. The glutamic acid residue of hemo- 
globin A, replaced by valine in hemoglobin S, is 
replaced by lysine in hemoglobin C. This change 
from an acidic to a basic amino acid results in 
the decreased electrophoretic motility char- 
acteristic of hemoglobin C. Murayama [9] has 
recently shown that titratable SH groups 
of hemoglobin C increase from four groups at 
0° to eight at 38°c. Evidence is also presented 
to suggest a difference in the configuration of the 
hemoglobin C molecule as compared to hemo- 
globin A. It therefore appears that architectural 
as well as structural differences exist in abnormal 
hemoglobin molecules. 


SUMMARY 


Hemoglobin C disease is reported in a sixty- 
nine year old man with a three year history of 
anemia and splenomegaly. Hemoglobin C trait 
was found in the patient's half-brother as well as 
both of the patient’s sons. The cause of the 
anemia in this patient is obscure, although a 
hemolytic factor may be responsible. 


Acknowledgment: \WWe wish to thank Dr. W. 
Wigle, Dryden, Ontario, for submitting blood 
samples from the patient's relatives, and Miss B. 
McIntosh, B.Sc. of the Rh Laboratory, Winni- 
peg, for performing the original starch gel 
electrophoresis. 
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Generalized Lipoatrophy, Hepatic Cirrhosis, 
Disturbed Carbohydrate Metabolism and 
Accelerated Growth (Lipoatrophic Diabetes)’ 


Longitudinal Observations and Metabolic Studies 


ROBERT SCHWARTZ, M.D., IRwiIn A. SCHAFER, M.D. and ALBERT E. RENOLD, M.D. 


Boston, Massachusetts 


IPOATROPHIC diabetes, first described by 
Lawrence in 1946 |/), was originally char- 

acterized by the absence of subcutaneous fat 
tissue, insulin-resistant diabetes not associated 
with ketosis, hepatic cirrhosis, hypermetabolism 
in the presence of euthyroidism, and hyper- 
lipemia. Lawrence’s original report {/) included 
two similar cases from the earlier literature. 
Since then, to our knowledge, seven additional 
cases have been described with a generalized 
absence of subcutaneous fat tissue, and cir- 
rhosis; only five of these patients have shown 
disturbed carbohydrate metabolism. None of 
these patients has been reported on in detail. 

The complete generalized absence of sub- 
cutaneous fat with the attendant metabolic 
derangements seen in this syndrome differs from 
the less rare condition of lipodystrophy. The 
latter condition is usually seen in young females 
who gradually lose subcutaneous fat above the 
umbilicus, but maintain a normal or relative 
excess of fat in the lower half of the body. No 
significant defect in metabolism been 
demonstrated in this form of lipodystrophy 
[2]. 

The purpose of this report is to describe the 
evolution of generalized lipoatrophy, cirrhosis 
and disturbed carbohydrate metabolism in a 
patient observed from infancy to early adoles- 
cence and to present laboratory studies that 
further define the metabolic characteristics of 
this disorder. 


CASE REPORT 


D. C.t (No. 28-61-94) was first seen at the Chil- 
dren's Hospital, Boston, in August, 1944 at four 
months of age. She was born of a healthy gravida 2, 
Para 1, thirty-three-vear-old woman, whose one 
previous pregnancy, five years earlier, had resulted 
in the birth of a normal boy. The parents were not 
related and both were of Portuguese extraction. 
There was no family history of diabetes. Hyperemesis 
during the entire nine months of gestation was the 
mother’s only untoward symptom. Labor was un- 
complicated and delivery was accomplished without 
anesthesia. The patient weighed 2.64 kg. at birth. 
After delivery, resuscitation was necessary before 
spontaneous respirations were established. For the 
first seven days of life the infant was kept in an 
incubator and fed by dropper. Her weight fell to 
2.27 kg. She regained her birth weight slowly and by 
eleven days of age was discharged from the hospital, 
at which time she was taking an evaporated milk 
formula. 

At one month of age papules were noted on the skin 
following a possible chicken pox infection in the older 
sibling. By two months of age Oleum Percomorphum 
and a “tonic” containing vitamin C were added to 
her dietary regimen of milk because of poor weight 
gain. This “failure to thrive’ persisted and finally 
resulted in her first hospital admission at four months 
of age. At this time she was described as a long, thin 
infant with dolichocephaly and an abundance of black 


t The first twelve years of her clinical record were 
extracted from the written observations of the residents 
and staff of the Children’s Hospital. The authors have 
followed up the patient from July, 1956 to the present. 


* From the Departments of Pediatrics and Medicine, Harvard Medical School and the Children’s Hospital and 
Baker Clinic Research Laboratory, Boston, Massachusetts. Assisted by grants from The National Heart Institute 
(H-2656), the National Foundation for Muscular Dystrophy, Inc., the Dazian Foundation, and Capps Fund, Harvard 
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‘TABLE I 
CLINICAL LABORATORY STUDIES 


Age 
| 
4 Mo. 19 Mo | 6%) ve. 12 Yr. 14 Yr. 
Blood 
Hemoglobin (@m. Z)............. 8.0 8.5 17.5 12.0 | 13.0 
White blood cells (per cu. mm.)..... 8,700 13,200 7,600 26,200 8 O00 
Normal Normal Normal Shift to left Normal 
Urine 
0 0 0 2-4+ 0 4+ 
Ketones... .. 0 0 0 trace 0 
Blood chemistries 
Fasting blood sugar (mg. ©%)”. . 99.0 67.0, 109.0, 117.0 119.0 350.0 75.0-350.0T 
Non-protein nitrogen (mg. ©). . 30.7 26.0 19.0 32.0 
Calcium (mg. %). 9.9 10.4 | 9.9 
Phosphorus (mg. “%)... 6.4 4.5 4.0 
Alkaline phosphatase [. 9.2 8.2 
Sodium (mEq./L.). . 139.6 141.0 128.0 137.0 
Potassium (mEq./L.). 4.5 e223 4.4 4 
Chloride (mEq./L.). | 104.0 102.0 86.0 102.0 
Total protein (gm. ©)... ) 6.0 8.0 8.7 9.0 
Albumin (gm. %)... 5.6 5.5 
Globulin (gm. %)... 2.3 4.0 
Total lipids (mg. “). 562.0 
Cholesterol (mg. © ) 184.0 117.0 200.0 
Liver tests 
Thymol turbidity$. . . 7 5 5 
Thymol flocculation®... . 4+ 4+ 4+ 
Cephalin-cholesterol Hocculation. . 2+ 4+ I+ 
Total bilirubin (mg. %)...... 0.60 0.44 }.5 
pirect Déliruben (mew. G%)............ 0.13 0.36 0.4 
Bromsulphalein (%% retention after 45 
0 0) 0 


Urinary steroid 
17-Ketosteroid (mg./24 hr.)... .. 


17-Hydroxysteroid (mg./24 hr.).. . 


Nore: — = Test not carried out. 
* Folin-Wu determination. 


curly hair on her head. Both length and head size 
measured above the ninety-seventh percentile while 
her weight (4.37 kg.) was below the third percentile. 
Physical examination disclosed hepatomegaly, car- 
diomegaly and enlarged joints. Laboratory studies 
revealed no abnormalities. (Tables 1 and u.)* There 
was no hyperglycemia or glycosuria. X-rays studies 
(Fig. 1) confirmed the clinical impression of complete 
absence of subcutaneous fat tissue. The bone age was 
normal. After four weeks of dietary manipulation she 
was discharged, having gained only 120 gm. 

Over the next fifteen months the infant was fol- 
lowed up in the outpatient clinics. A steady weight 
gain was noted and by eighteen months of age, she 


* Routine laboratory observations from infancy to 
early adolescence are summarized in Tables 1 and n. 


t Somogyi-Nelson determination. 


Bodansky Units. 


§ Units (normal less than 3). 


© Graded 1-7 +. 


was walking unaided and ‘‘appeared bright in speech 
and action.’ At nineteen months she was readmitted 
for further study. Her physical appearance at this time 
is shown in Figure 2. Most striking was the absence 
of subcutaneous fat tissue about the face, the hirsute 
arms and legs, and protuberant abdomen. Brown 
pigmentation was noted in the skin folds of the axillae. 
The heart was enlarged to percussion and a loud 
systolic murmur was heard over the entire precordium, 
The liver was palpable 3 cm. below the right cos- 
tal margin. There was no hypertension, genital 
abnormality or splenomegaly. Laboratory studies 
were directed toward a diagnosis of glycogen storage 
disease. (Tables 1 and uu.) Results of glucose and 
adrenalin tolerance tests and blood glycogen deter- 
minations were within normal limits. There was 
neither hyperglycemia nor glycosuria. X-ray studies 
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again demonstrated complete absence of subcutaneous 
fat, a bone age of three years, dolichocephaly, an 
enlarged heart of non-specific contour, and hypertro- 
phy of both kidneys with normal dye excretion. A 
biopsy specimen of the skin revealed definite fat 
depletion of the subcutaneous tissue. A biopsy speci- 
men of the liver showed the architecture to be well 
preserved with many swollen parenchymal cells 
containing large central fat vacuoles. When liver 
sections were stained with Scharlach R a large 
amount of fat-staining material was seen in the 
parenchymal cells. 

In the ensuing four years the child was followed up 
intermittently in the outpatient clinics and admitted 
on three occasions for: (1) acute bronchitis at twenty- 
three months of age; (2) tonsillectomy and adenoidec- 
tomy at three years and seven months of age, and 
(3) acute otitis media at four years and nine months 
of age. 

Each of these hospitalizations was uncomplicated. 
Glycosuria was not recorded on routine urinalysis. 
Progressive hepatic enlargement was noted on physical 
examination and her growth pattern became markedly 
accelerated. (Fig. 3.) Shorty after her sixth birthday 
she entered public school and made what seemed to 
be a satisfactory social and scholastic adjustment. 

When she was re-evaluated at six years and three 
months of age her appearance was characterized by 
hirsute arms and legs, protuberant abdomen and 
absence of subcutaneous fat tissue, accentuating her 
body and facial musculature. (Fig. 2.) The liver, 
palpable at the iliac crest, was firm, non-tender and 
sharp-edged. Cardiomegaly and heart murmurs were 
unchanged from previous examinations. The skin was 
hyperkeratotic and pigmented, as previously de- 
scribed. In addition, a number of small superficial 
papillomas were noted in the axilla. There were no 
signs of secondary sexual development. The external 
genitalia appeared normal. Laboratory studies showed 
abnormal liver flocculation tests. (Tables 1 and um.) 
Congo red was 90 per cent retained in the blood after 
one hour. There was neither hyperglycemia nor 
glycosuria. Roentgenographic studies revealed a bone 
age of nine years and nine months by the Greulich- 
Pyle chart as compared to a chronological age of six 
years. (Fig. 3.) The cranial vault was now noted to be 
small in proportion to the facial bones, with secondary 
closure of the sutures. The sella turcica was normal. A 
pneumoencephalogram showed moderate dilatation of 
the ventricular system. A repeat surgical biopsy 
specimen of the liver (four years after the initial 
biopsy) was interpreted as showing cirrhosis with 
large amounts of fibrocollagenous tissue replacing the 
liver parenchyma. 

During the next five years she continued to show an 
accelerated growth pattern until eleven years of age 
when her rate of growth decreased. The bone age 
continued significantly in advance of chronological 
age. (Fig. 3.) Abnormal results of liver flocculation 
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TABLE 
SPECIAL STUDIES 


19 months of age 


Oral glucose tolerance (gm./kg.).... 
Fasting blood sugar (mg. %)........ 109.0 
Epinephrine tolerance * ores 
(cc./kg. subcutaneously of 1, 1000 | 
30 minutes. . 158.7 
Blood glycogenf (mg. %)........... | 3.7 
(% of dye retained in blood after a 
12 to 14 years of age 
Follicle hormone (mouse | 
Glucose oxidase (% glucose in urine). | 95 
Creatinine excretion (gm./24 hr.)......| 1.12-1.30 
Galactose tolerance test $(0.5 gm. galac- 
tose /kg. administered intravenously, | 
body weight 47.3 kg.) | 
| 196 (208) 
| 164 (9) 


* Folin-Wu determination. 

t Normal, 3 to 10 mg. %. 

} Estimated from above figures. 

§ First figure represents value for total reducing sub- 
stance determined by the Somogyi-Nelson method; figure 
in parentheses represents values for galactose following 
glucose oxidase treatment (Somogyi-Nelson method). 
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Fic. 1. Roentgenogram of the lower extremity of patient D. C. at four months of age compared with 
two normal infants at three and six months of age to show subcutaneous fat tissue. Le//, normal subject 
at three months. Middle, patient D. C. at four months. Aight, normal subject at six months. 


Fic. 2. Photographs of patient D. C. Left, taken at nineteen months of age. 
Middle, at six years and three months of age. Right, twelve years and ten months 


of age. 
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tests and hepatomegaly persisted. Clinically, she 
seemed well in every respect. 

At twelve years of age the patient was admitted to 
the inpatient service for the seventh time with a 
temperature of 104’r., cellulitis of the left thigh and 
glycosuria. In the month prior to admission she 
had experienced excessive thirst, having consumed 3 
to 4 L. of fluid per day, nocturia developed and she 
lost approximately 4.50 kg. in weight. When ad- 
mitted to the hospital she was not clinically or 
chemically acidotic. Her blood sugar was 368 mg. per 
cent. There was an area measuring 12 by 8 cm. over 
the lateral aspect of the left thigh which was hot, red, 
indurated and tender. ‘The physical findings remained 
unchanged from previous examinations, except that 
beginning development of the breasts was apparent. 
“Café au lait spots” noted over her back subse- 
quently proved to be tineal skin infections which 
responded to appropriate local therapy. Initial urina- 
lysis revealed a 4 plus sugar and a positive nitro- 
prusside test for acetone. A leukocytosis of 26,250 
per cu. mm. with 87 per cent polymorphonuclears was 
recorded, 

The patient was treated with the administration of 
intramuscular and oral antibiotics with gradual clear- 
ing of the cellulitis. Regulation of her diabetes, how- 
ever, proved extremely difheult. During the first 
twenty-four hours her hyperglycemia responded to 30 
units of regular insulin and on the second hospital 
day to 15 units. From this point her insulin require- 
ments gradually increased. By the tenth hospital day 
there was little tenderness in the thigh and almost 
complete resolution of the cellulitis, yet she’ required 
94 units of insulin and continued to show orange-to- 
red reduction in the urine. The cellulitis was com- 
pletely healed by the nineteenth hospital day. Urine 
reduction continued orange-to-red, without acetone. 
She was discharged at this time clinically well, 
receiving 50 units of NPH and 30 units of regular 
insulin with a 2,200 calorie diet restricted in excess 
carbohydrate. The insulin dosage was increased to 
80 units of regular and 120 units of NPH daily in the 
month following discharge. 

She remained on this insulin dose from 1956 to 
1958. Despite persistent glycosuria during this period, 
she continued to gain weight with only minimal 
polyuria and polydipsia. Levels on random blood 
sugar tests on a liberal 2,200 calorie diet have ranged 
between 180 and 350 mg. per cent. Development of 
the breasts first noted at twelve years of age has been 
followed by the appearance of pubic and axillary 
hair in normal distribution. Secondary sexual devel- 
opment has proceeded in the normal pattern. The 
blood pressure has always remained within the normal 
range. The thyroid was never enlarged. Her heart 
remained enlarged with a loud systolic murmur heard 
maximally in the suprasternal notch and transmitting 
along the left border into the axilla. Electrocardio- 
grams have been interpreted as normal or showing 
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Fic. 3. Anthropometric data on patient D. C. with 
lipoatrophic insulin resistant diabetes, showing sequential 
growth as measured by body weight, length and bone 
age. 


minimal left ventricular hypertrophy. X-ray films 
have shown persistent cardiomegaly of non-specific 
contour. The liver edge, felt 10 cm. below the right 
costal margin in the nipple line, has been smooth, 
firm and non-tender. The spleen has not enlarged. 
X-ray studies have failed to demonstrate esophageal 
varices. The kidneys have been easily palpable and 
seemed large. There has been a left lumbar scoliosis of 
28 degrees. Her muscle mass had been judged to be 
normal for her size and bone structure. Twenty-four- 
hour urinary creatinine excretion has been normal. 
(Tables 1 and u.) There has been no significant 
hyperlipemia. Results of bromsulphalein and galactose 
tolerance tests have been normal. A bone marrow 
aspiration and plug have shown normal cellular ele- 
ments and no obvious fat. There has been no evidence 
of retarded intellectual or social development. She 
has continued to perform well in school. Her social! 
interests have been those of a normal fifteen year old 
girl, 

In summary, this fifteen year old girl has had 
generalized absence of the subcutaneous fat tissue, an 
accelerated growth pattern, and visceromegaly since 
infancy. Cirrhosis has been documented since the age 
of six years; and diabetes which is insulin-resistant 
and unassociated with ketosis since the age of twelve 
years. Her physical appearance is distinctive. The 
absence of subcutaneous fat tissue has accentuated 
her body and facial musculature giving her a raw- 
boned masculine figure with a gaunt facies. The 
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TABLE II 
EFFECT OF STRICT DIET AND INSULIN WITHDRAWAL 


Fasting Blood 


Insulin Urine | 
Day (units) Sugar | a Acetone 
(mg. 
1 | 80 regular, 120 NPH 3-4+ | Negative 
2 80 regular, 120 NPH | | 
3 | 80 regular, 120 NPH | 
4 | 80 regular, 120 NPH 150 1 
5 | 80 regular, 120 NPH | a 6.4 | 
6 | Omitted | 121 
7 | 80 regular, 120 NPH 123 as 
8 | 80 regular, 120 NPH 
9 80 regular, 120 NPH B63 
10 80 reguiar, 120 NPH 
11 80 regular, 120 NPH 110 3.5 
13 Omitted 110 2.2 Negative 
14 Omitted 154 2.4 Negative 
15 Omitted 151 Positive 


*Gm.,/twenty-four hours unless otherwise indicated. 


protuberant abdomen is related to her visceromegaly. 
Hirsute arms and legs with hyperkeratotic deeply 
pigmented skin in the areas described complete her 
clinical picture. 

Following the onset of diabetes, adequate control 
in terms of normoglycemia and aglycosuria could not 
be achieved with the usual amounts of insulin. A 
dosage of 80 units of regular and 120 units NPH was 
arbitrarily selected. No attempt to achieve perfect 
control was made. Initially, on a liberal diet, the 
urine glucose varied from 3.5 to 6 gm. per cent, which 
amounted to as much as 200 gm. per 24 hours. 
Subsequently, with stricter limitation of caloric intake, 
glycosuria was better controlled, although not entirely 
eliminated. Body weight was maintained. At no time 
while receiving insulin was ketonuria present although 
occasional minor infections occurred. 

During hospitalization for study in April, 1957, 
the patient was given a 2,200 calorie diet containing 
90 gm. of protein, 100 gm. of fat and 220 gm. of 
carbohydrate in addition to 80 units of regular and 
120 units of NPH insulin administered daily. On this 
regimen the urinary glucose, which initially varied 
from 15 to 43 gm. per twenty-four hours, decreased 
to less than 5 gm. per twenty-four hours. Fasting blood 
sugar levels as low as 76 mg. per cent were recorded. 
Subsequently, on a more liberal diet at home, glyco- 
suria increased again. 

In July 1957 during another period of hospitaliza- 
tion at Brookhaven, Long Island, the patient's 
diabetes was again adequately controlled with a strict 
diet. The degree of glycosuria and fasting blood sugar 
levels are given in Table m. On day 5, insulin was 
omitted and the patient fasted for twenty hours. At 
the end of this period, the blood sugar level was 123 
mg. per cent without ketonuria. Beginning on day 12, 
insulin was omitted for the next ninety-six hours. 
During this period there was a gradual rise in the 
fasting blood sugar level to 151 mg. per cent on day 
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‘TABLE IV 
EFFECTS OF THE PATIENT'S PLASMA AND OF NORMAL PLASMA 
ON GLUCOSE UPTAKE BY THE HEMIDIAPHRAGM OF THE RAT 
AND ON FATTY ACID SYNTHESIS FROM GLUCOSE-U-C!*4 BY THE 
ADIPOSE TISSUE OF THE RAT 


| 


| Lipogenesis 


Glucose 
Uptake | from Glucose 
Nature of Plasma by Hemi- | by Adipose 
| diaphragm ‘Tissue of 
of the Rat* the Ratt 
Norma! plasma + insulin 0.1 unit, ml... 17.0 | 9.3 
Patient's plasma. . . 11.0 | 5.0 
Patient’s plasma + insulin 0.1 unit, ml. 14.7 15 


* Expressed as micromoles glucose per 100 mg. dry tissue over 90 


minutes. 
Tt Expressed as micromoles glucose carbon incorporated into ether- 
extractable lipid per mg. tissue nitrogen over 180 minutes. 


15. Glycosuria was not excessive at this time. Definite 
minimal ketonuria was found after four days of 
insulin withdrawal. 

During the April 1957 hospitalization samples of 
this patients plasma were evaluated for insulin-like 
activity and possible anti-insulin factors while on a 
control diet and during insulin withdrawal. The 
diaphragm and the epididymal adipose tissue of the 
rat served as test tissues. When adipose tissue was 
used, lipogenesis from glucose randomly labelled 
with C!'* was used as a parameter of insulin-like 
activity in order to include an evaluation of any 
‘“anti-lipogenic’ factors present in the patient's 
plasma. Fasting plasma samples, obtained from the 
patient forty-eight and ninety-six hours after insulin 
withdrawal, were compared with fasting samples from 
a normal young girl. These paired serum samples were 
tested simultaneously in both systems immediately 
after collection. As shown in Table 1v, plasma from 
both the patient and the normal subject allowed 
significant glucose uptake and lipogenesis to occur 
in both tissues, and in both instances the addition of 
insulin resulted in increased glucose uptake by the 
hemidiaphragm and in increased lipogenesis from 
glucose by the adipose tissue. On the basis of a single 
experiment of this type, quantitative comparisons are 
not warranted. Nevertheless, it is evident that both 
the base line activity and the insulin response of both 
tissues were qualitatively similar. Since the amount of 
insulin added was rather large compared to expected 
physiologic levels, a minor degree of insulin ‘‘resist- 
ance’ might easily have been missed. The data 
described in Table tv suggest that the patient’s serum 
did not contain large quantities of insulin-neutralizing 
factors, or factors adversely affecting lipogenesis 
from glucose by the adipose tissue of the rat, either 
under resting conditions or during stimulation by 
insulin. 
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TABLE V 
113! INSULIN TOLERANCE TEST (9 UNITS INTRAVENOUSLY) 


Plasma Radioactivity | | 
‘lime | Acuvity | Sugar 
Total Protcin- | Protein- Plasmat | (mg. %) 
(count/min.) Precipitable | Precipitable | 
(count/min.) %) 
| 
16:10 6096 5991 98.2 188 
10:15 5665 5502 | 97.2 185 
10:30 5143 4953 | 96.3 Pay 170 
11:00 4459 | 4217 94.5 | 920 160 
2 pM. 3155 | 2920 92.5 1900 | 109 
2670 2400 | 89.9 100 
10pm. | 1753 | 90.9 214 
10 a.m.§ 515 195 
| | 


* ‘Twelve hour fast prior to test. 

T Insulin assay: normal range 30 to 500 microunits per ml. (Martin, 
Renold and Dagenais [3}). 

3} Normal diet resumed. 

§ Values of the following morning. 


A quantitative estimation of insulin-like activity in 
the patient's plasma and/or serum was repeatedly 
carried out, using the epididymal adipose tissue of the 
rat according to the technic of Martin, Renold and 
Dagenais [3]. The values obtained varied from 160 
to over 1,000 microunits per ml. The normal fasting 
range by this technique is 30 to 500 microunits per ml. 

Three insulin tolerance tests have been performed. 
The first, using 9 units}(0.2 units per kg. body 
weight) intravenously as shown in Figure 4, resulted 
in a fall in blood glucose levels from 168 to 134 mg. 
per cent in ninety minutes. Twenty-four hours later, 
50 units (over 1 unit per kg.) were given intravenously 
with a fall from 186 to 86 mg. per cent as shown in 
Figure 4. While a response to insulin occurred, this 
was diminished both in rate and magnitude as 
compared to the normal subject. 

Because of the high fasting plasma insulin-like 
activity and the exceedingly high twenty-four hour 
insulin-like activity following a large dose of intra- 
venous crystalline insulin, further studies of insulin 
metabolism were performed. The patient had a third 
insulin tolerance test, identical with the tolerance test 
with 9 units containing 50 we. of I'*' insulin.* Blood 
and plasma counts as described by Berson [4] were 
obtained, as well as blood glucose levels and bio- 
assays for insulin-like activity by the technic using 
the adipose tissue of the rat. The results, summarized 
in Table v, again indicated high normal fasting 
insulin-like activity which rose rapidly and persisted 
at an elevated level for twenty-four hours. Plasma 
radioactivity also remained elevated during this 
period, 87 per cent of the activity persisting in the 
protein-precipitable fraction. 

* Abbott Laboratory preparation kindly supplied by 
Dr. Norbert Freinkel of the Thorndike Memorial 
Laboratory, Boston City Hospital. 
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Fic. 4. Intravenous insulin tolerance test in patient D. C., 
showing the effect of 9 and 50 units of crystalline insulin 
upon blood glucose and plasma unsaturated fatty acid 
levels. 


The half life of insulin I'*' in the plasma of normal 
persons is in the order of forty minutes after distribu- 
tion in body fluids. However, in patients treated with 
exogenous insulin more than two to three months, 
the disappearance of I'* insulin from the plasma is 
much slower, most of the radioactivity being found in 
the protein-precipitable fractions of the plasma. The 
presence of an insulin-binding protein demonstrated 
by zone electrophoresis has been shown to correlate 
with the retention of I'*' in the plasma of insulin- 
treated subjects [5]. Starch electrophoresis performed 
on a plasma specimen from this patient obtained 
forty-five minutes after the administration of I'*' 
insulin showed a major peak of radioactivity in the 
fast gamma-1 fraction and a minor peak in the 
alpha-1-globulin fraction. In normal subjects insulin 
migrates with either the alpha-! or albumin fraction. 
Persons with diabetes and those without diabetes who 
respond normally to insulin show paper electro- 
phoretic patterns similar to that found in our patient 
'6]. The insulin-binding protein apparently forms in 
response to prolonged exogenous administration of 
insulin and cannot be definitely related to the produc- 
tion of resistance to insulin. Indeed, the persistent rise 
in insulin-like activity in this patient's serum following 
the administration of I'* insulin suggests that the 
insulin “‘antibody” complex retains biological activity 
at least with respect to adipose tissue of the rat in entre. 

In view of these findings, it seemed of considerable 
interest to obtain an estimation of the types of food 
stuffs metabolized by this patient in the fasting state 
and after the administration of intravenous insulin. 
Exogenous administration of insulin was discontinued 
for forty-eight hours and the patient was fasted for 
twelve hours prior to the test. Following the deter- 
mination of a fasting respiratory quotient and a fasting 
blood glucose level, crystalline insulin (1 unit per 
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DC 3Gm/Ks ‘TABLE VI 

RESPIRATORY QUOTIENT * 

1000 5 
are Non-protein | Blood Glucose 
800 4 Time | Respirator Level 
Quotient 

| Quotient (mg. %) 
9:45 0.84 0.815t 245 
400 


far 

4 € 6 ¢ 2 4 24 


HOURS 
Fic. 5. Effect of an oral fat load of 3 gm. per kg. of body 
weight on serum total lipids, phospholipids and neutral 
fats. 


kilo) was administered intravenously. Serial blood 
glucose levcis and respiratory quotients were obtained 
during a three-hour observation period. These data 
are presented in lable vi. The fasting non-protein 
respiratory quotient indicated that the patient was 
metabolizing a mixture of approximately 0.5 parts 
carbohydrate to 1 part fat. Following administration 
of insulin the respiratory quotient rose, indicating 
increased carbohydrate utilization. 

A course of tolbutamide therapy was initiated in 
July 1958. All exogenous insulin was omitted and a 
reasonably constant (2,200 calorie) diet was main- 
tained at home. The patient received 2 gm. of 
tolbutamide daily for sixty days and then 3 gm. daily 
thereafter. During this five-month period, her weight 
remained stable between 46.4 to 47.3 kg. and polyuria 
remained constant at approximately 2.5 L. per day. 
The fasting blood glucose levels ranged from 120 to 
250 mg. per cent. Twenty-four hour urinary glucose 
excretions varied from 142 to 280 gm. Qualitative tests 
for urine reducing substances remained unchanged at 
green to red with no apparent trend. Absence of 
urinary ketones persisted throughout. Plasma insulin- 
like activity determined monthly, for five months, 
remained elevated at 950 to over 1,000 microunits per 
ml. No occurred. No 
bromsulphalein retention was observed and liver 
flocculation tests remained unchanged. 

Observations of plasma lipids were made under 
varying conditions. Total plasma lipids, cholesterol, 
phospholipids and estimated neutral fat were found 
to be within normal limits on several occasions, 
despite persistent hyperglycemia and glycosuria. 

On April 13, 1957, an oral dietary fat load of 3 gm. 
per kg. was given. The results (Fig. 5) indicated a 
distinct although not excessive rise in both neutral 
fat and total lipid which returned to normal fasting 
values at fifteen and twenty-four hours. No defect 
in the absorption of fat or in the transfer of 


significant hyperlipemia 


neutral fat from the plasma to tissues could be 


After Intravenous Administration of Insulin (17 unit/kg.) 


10:15 | 214 
10:45 0.91 aay | 193 
12:30 0.86 0.866] 


* No exogenous insulin for forty-eight hours with a 
twelve-hour fast prior to the test period. 

+ 7:30-10 a.m.; 475 cc. volume, 3.47 gm. nitrogen and 
27.4 gm. glucose. 

110 a.m.—12:30 p.m.; 300 cc. volume, 1.77 gm. nitro- 
gen and 5.8 gm. glucose. 
demonstrated. Omission of insulin and the administra- 
tion of tolbutamide for over five months did not result 
in hvperlipemia despite excessive glucosuria. 

The importance of the unesterified fatty acid frac- 
tion of blood lipids in fat transport and metabolism 
and the close relationship between blood glucose and 
unesterified fatty acid has been recently emphasized 
7|. According to the presently accepted concept, 
plasma unesterified fatty acids are transported in asso- 
ciation with albumin and are directly metabolized by 
many tissues, but they appear to originate almost ex- 
clusively from adipose tissue under fasting conditions. 
Although small, this lipid fraction is metabolically 
highly active, turns over at a rapid rate, and is 
affected by a number of metabolic events. In par- 
ticular, increased utilization of glucose, as in the 
case of administration of glucose and insulin rapidly 
decreases plasma unesterified fatty acid levels. 
Such rapid changes in plasma unesterified fatty 
acid levels appear to be mainly effected by chang- 
ing the rate of their release by adipose tissue rather 
than by changing their rate of utilization [4]. Since 
this patient had a paucity of subcutaneous adipose 
tissue, studies seemed indicated to determine both 
the prevailing level of unesterified fatty acid con- 
centration as well as the metabolic response to 
glucose and insulin. Fasting plasma unesterified fatty 
acids were measured by the technic of Gordon [9] 
and found to be normal on three occasions. 

Blood glucose and plasma unesterified fatty acid 
levels obtained on two occasions after the administra- 
tion of insulin are shown in Figure 4. When compared 
with the response in normal persons, these results 
are best interpreted as indicating a sluggish but 
definite response qualitatively similar to the normal 
subject but quantitatively less marked. 
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Further information concerning the interrelation- 
ship of lipid and carbohydrate was obtained from 
tracer acetate studies. During the hospitalization at 
Brookhaven (see Case Report and Table mi), 50 we. 
of acetate 2-C'* was administered intravenously to the 
patient when her state of metabolism appeared stable 
on a 2,200 calorie diet and 200 units of insulin daily. 
After obtaining fasting blood and breath samples for 
carbon dioxide, serial blood and plasma samples were 
collected for twenty-four hours and analyzed for total 
and radioactive carbon dioxide and plasma lipids, 
including triglyceride and cholesterol /0a,/06). 

‘The quantitative excretion of C''Oy. was essentially 
identical with that of two other persons with diabetes 
(one juvenile and one elderly obese type). Approxi- 
mately 53 per cent of the dose was excreted as CO, 
in twenty-four hours | /0a). 

The incorporation of C'* from acetate into lipid 
indicated a rapid high peak in both cholesterol and 
triglyceride which was not too dissimilar from the data 
in other subjects with diabetes |/Ua|. However, the 
rate of disappearance of activity from the lipid frac- 
tions was significantly diminished, indicating a slow 
turnover of these fractions. 

Thyroid function has been normal as judged by 
(1) protein-bound iodine levels of 6.4 to 6.6 ug. per 
cent on three occasions over a two-year period; 
(2) radioiodine uptake of 24 per cent and (3) red 
blood cell uptake (radioiodine) of 10.9 per cent. 

No evidence of hypermetabolism has been found. 
Basal metabolic rates of +20, —19 and +5 have 
been obtained during three separate hospitalizations 
when the patient's diabetes was well controlled. 

Plasma 17OH-, and urinary 17OH- and 1?7- 
ketosteroids (See ‘Tables 1 and 1) have been normal! 
on several occasions. In addition, a three-day ACTH 
test resulted in a rise in plasma 17OH-steroid as well 
as in both 17OH- and 17-ketosteroids in the urine. 
(Fig. 6.) While an adrenal cortical response was 
evident, the magnitude of the rise in 17OH-steroids 
(both serum and urine) is somewhat diminished 
compared to young adult women. During the three 
days of administration of ACTH, circulating eosino- 
phils were less than 50 per cu. mm. 

Further studies of adrenal activity consisted of an 
evaluation of pituitary suppression during the admin- 
istration of 10 mg. per day of alpha fluorohydro- 
cortisone. While prompt suppression of urinary 
17-ketosteroids occurred, the urinary 17OH-steroids 
remained at the normal level even after ten days of 
suppressive therapy. The nature of these compounds 
has not been definitively elucidated and they may 
represent abnormal conjugates. 


REVIEW OF SIMILAR CASES* 


The essential features of other known cases are 
summarized in ‘Table vu. Seven of the ten pa- 


* The authors have been privileged to see a review of 
lipoatrophic diabetes prepared by Drs. James W. Craig 


JUNE, 1960 


oars 


Fic. 6. The response to three successive (daily) eight-hour 
infusions of 25 mg. of ACTH administered intravenously 
as evaluated from blood 17-hydroxveorticosteroids and 
urinary 17-ketosteroids and 17-hydroxycorticosteroids. 


tients were women. As pointed out by Lawrence 
11) the syndrome occurred predominantly in 
young persons; in fact only two patients were 
young adults. In five of the patients the onset 
of generalized lipoatrophy preceded the second 
vear of life. Although diabetes to some degree 
was found in seven of the patients, this preceded 
lipoatrophy only in Lawrence's original patient 
who was an adult. Resistance to insulin (requir- 
ing 200 units or more daily) was noted in four 
cases. Ketonuria rarely was present. 

Significant hyperlipemia was found in five 
cases. Hepatomegaly of varving degree was 
reported in all cases. Many patients had 
protuberance of the abdomen related to this 
visceromegaly. Biopsy specimens in several 
instances indicated portal cirrhosis with varying 
degrees of accumulation of glycogen and fat. 
Splenomegaly was reported in six instances, 
but collateral venous patterns (esophageal 
varices and increased abdominal veins) were 
not reported. 

An important aspect of the syndrome not 
described by Lawrence |//| but documented in 
five of the children was excessive growth, both in 
height and in weight. The latter was particularly 
striking in view of the generalized absence of fat 
tissue and was compatible with the viscero- 
megaly and the hypertrophic muscles reported. 
Hypermetabolism with cuthyroidism was ob- 
served in five instances. 


and Max Miller for a forthcoming textbook of diabetes 
mellitus, edited by Robert Williams. In this review, five 
other cases are reported: three adult women, one 
adolescent girl and one male child. | 
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TABLE VII 
LIPOATROPHIC DIABETES * 


Age | Age of 
| Length of Onset 
Seen owup 0 Apo- | 
(vr.) atrophy 
(yr.) 
Zeigler, L. H. I 27 0 (died) | 11 
Lawrence, R. D. 
Z McQuarrie, ] 27), Mf 4 5 (died) 3 
Lawrence, R. D. {7} 
Lawrence, R. D. [7] 26 8 (died) 27 
10 
4 | Corner, B. D. (22) F 12 44 | 
Miller, M. (23) 13 3+ 13 
| 
6 | Davis, J. A. (24 I 20 mo 7+ l > 
Berandinelli, W. J. (25) M 6 (died) 72 
12 
Berandinelh, W. J 125} M 26 mo 4 
4 
Prese ni report } 4 mw 14-4 om 
12 
19 Fontan, A. et al [26] 102 mo 2 ] 


Growth 
Rate 


| No data 


No data 


| No data 


i 


| | 


i 
| Basal 
Gl = Insulin Lipemia Hepato- | 
| Glycosuria etones »olic 
nit m. 5 ‘ 
| | | (units) | (gm. %) | megaly at 
| | | %) 
| he fe 0 Ot | None | + +59 
No data 4 0 284 | 1.523 | +9 Normal 
| 
4 2,000 90 | +9 +170 
Nodata | +++ | 0 2.000 12.5 | +30 
| Increased 0 +44 
| | 
Increased + + Be + ** No data 
Increased + 1.9 + ¥* No data 
Increased + + + 200 | 
Increased 90 mg. © —§ Normal 
(fasting 
blood 
suvar©r) 


* Modified from Lawrence, KR. D. [77] 

Controlled bw dict 

Hy periipemia oniv in termina! stages of illness 
§ Cholestcrol 150 me. % 

© Cirrhosis proved at autopsy, 


irrhosis provec a’ biopsy. 


Skin lesions of varying etiology were noted in 
many cases. Manthomas were reported in at 
least two of the patients with hyperlipemia. 
Tinea versicolor was found in two cases. Three 
patients, including the girl reported on herein, 
had “dirty” brown pigmentation in axillary, 
antecubital and popliteal folds. This wasclassi- 
fied as acanthosis nigricans in our patient. 

In the four patients who died, postmortem 
pathologic examination in two and a biopsy 
specimen in another revealed well defined portal 
cirrhosis with fat infiltration and secondary 
portal hypertension. Massive terminal gastro- 
intestinal hemorrhage occurred in two instances. 


COMMENT 


We would like to emphasize that an impor- 
tant feature of the syndrome of generalized 
lipoatrophy and hepatic cirrhosis, in patients 
with onset in childhood, is an increased rate of 
growth evident both clinically and by roent- 
genographic examination for bone age. Diabetes 
in these children may be late in onset, insulin- 
resistant, and usually unassociated with ketosis. 
Hyperlipemia with xanthomas, hypermetab- 


olism in the presence of euthyroidism and 
“dirty” brown skin pigmentation with hyper- 
keratosis of the intertriginous skin folds are more 
variably associated disturbances. It may well be 
of importance to separate the syndrome with 
onset in childhood and that with onset in later 
life. 

The metabolic and endocrinologic observa- 
tions made on this patient have not demonstrated 
the basic defect in the syndrome. ‘The following 
observations appear to be of special interest: 
(1) the persistence of increased insulin-like 
activity of the plasma (even though no exogenous 
insulin was administered for a_ five-month 
period), and the diminished rate of degradation 
of insulin-I!*!; (2) the apparently normal capac- 
ity to metabolize lipid loads and the relative 
resistance to the development of ketoacidosis; 
and (3) the sluggish response to insulin in terms 
of both blood glucose and blood unesterified 
fatty acids. Furthermore, in contrast to the 
hypermetabolism evident in some patients, a 
slowed metabolic rate was found; this may well 
be compatible with the delayed decrease in blood 
glucose and unesterified fatty acids following 
large doses of insulin and with the delayed lipid 
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turnover demonstrated by the incorporation of 
acetate 2-C into plasma lipids. 

Based on the clinical and laboratory findings 
which have been presented, two possible patho- 
genetic mechanisms warrant brief discussion. 
One of these would postulate primary hyper- 
activity of the pituitary gland with regard to 
growth hormone. Although gigantism and 
acromegaly as such have not been described with 
this syndrome, the presence of excessive growth 
implies an increase in growth hormone effect at 
least early in life. The lipoatrophy could be 
explained on the basis of the lipid-mobilizing 
activity of growth hormone (or related pituitary 
fractions). If adipose tissue were functionally 
depleted of lipid stores it might not be detectable 
vrossly or histologically even though the essential 
cellular elements were present anatomically. In 
support of this concept it might be pointed out 
that growth hormone is known to produce fatty 
infiltration of the liver in experimental animals 
(72) and this might be related to the hepato- 
megaly observed in these patients. The onset of 
diabetes could be related to the observations of 
Young |/3] that diabetogenic growth-promoting 
anterior pituitary extracts induces excess growth 
without diabetes in growing puppies and kittens, 
but diabetes in adult dogs and cats. In his 
experiments diabetes did ultimately develop in 
some puppies subjected to prolonged treatment 
and in these animals pituitary-induced growth 
first declined and then stopped as the diabetes 
became manifest. Pancreatectomy (insulin lack) 
prevented excessive growth in young animals, 
even when large amounts of growth hormone 
were given. In the patient described herein the 
onset of diabetes coincided with decreased rate 
of growth. In addition, visceromegaly, over- 
growth of hair, and the insulin-resistant nature 
of her hyperglycemia would be compatible with 
growth hormone diabetes as described by 
Young [ 73). 

In our patient a single growth hormone as- 
say * in May 1958 showed no growth hormone 
present. Unfortunately, no growth hormone as- 
says were obtained prior to the onset of hyper- 
glycemia or during the period of active growth. 

The second mechanism which might explain 
many aspects of this clinical syndome would be 
the primary anatomical absence of subcutaneous 
fat storage sites or a defect in the mechanism for 
the storage of excessive calories as fat in sub- 


* Performed by Dr. Charles H. Read, State University 
of lowa College of Medicine. 
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cutaneous depots. Adipose tissue is now recog- 
nized as a major site of insulin action and a major 
site of glucose conversion to fatty acids | /4-/6). 
The storage of glucose carbon as fatty acids may 
account for as much as 50 per cent of a single 
glucose load and 90 per cent or more of this 
activity is located in adipose tissue | /7). Further- 
more, adipose tissue is peculiarly sensitive to 
small doses of insulin and, indeed, a differential! 
may exist between the minimal effective con- 
centration of insulin with regard to adipose 
tissue and with regard to muscle [/8). If the 
primary defect in the syndrome of lipoatrophic 
diabetes were the absence of adipose tissue, it 
might follow that day-in-day-out the organism 
would be deprived of a quantitatively significant 
and particularly insulin-sensitive site for the 
efficient storage of carbohydrate loads as they 
occur after each meal. It is reasonable to assure 
that this should result in increased carbohydrate 
storage or metabolism in other tissues such as 
liver and muscle. In order to metabolize such an 
increased carbohydrate load, tissues such as 
muscle may well require an increased supply of 
insulin. It is conceivable that the absence of 
adipose tissue might first result in a continuously 
excessive demand for insulin upon insulin- 
secreting tissue. As postulated in other forms of 
probable excessive insulin requirements, this 
situation might lead to eventual inadequacy 
of the insulin-secreting mechanism. This does 
not necessarily imply exhaustion of the insulin- 
secreting mechanism but simply a disparity 
between the maximum amount which can be 
secreted and the amounted needed. This 
mechanism was the one favored by Lawrence on 
the basis of his initial case report |7|. The patient 
described herein would fit this postulated 
mechanism of action considerably better than 
the one described by Lawrence, since in our pa- 
tient adipose tissue was probably absent from 
birth and a prolonged period of possible com- 
pensatory increased secretion of insulin may well 
have preceded the rather late (twelve years) 
onset of diabetes. 

Within this second postulated pathogenetic 
mechanism, increased growth might be at- 
tributed to continually increased secretion of 
insulin in the presence of normal amounts of 
growth hormone [7/9]. Increased secretion of 
insulin might also be held responsible for 
increased conversion of glucose to fat in substi- 
tute sites. That the liver may have been such an 
alternate storage site is supported in our patient 
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by the liver biopsy specimen obtained at nine- 
teen months of age. Later on, with relative 
insufliciency of the insulin-secreting mechanism, 
hyperglycemia would result. The excellent 
degree of control of this patient’s diabetes on 
three occasions when caloric intake was re- 
stricted would support the concept that her 
hyperglycemia is primarily controlled by the 
intake of carbohydrate and that the insulin re- 
sistance might indeed be secondary to the absence 
of insulin-sensitive sites for the conversion of 
carbohydrate to fat. No evidence of decreased 
endogenous production of insulin was found in 
this patient. 

The hyperlipemia reported in many patients 
could also be related to the absence of functional 
subcutaneous adipose tissue. If fat is stored and 
metabolized in alternative visceral sites, hyper- 
lipemia may occur only after these storage sites 
are saturated, particularly as a result of de- 
creased storage Capacity in the liver which may 
result from progressive cirrhosis. The normal 
parameters of fat metabolism in our patient 
and the hyperlipemia suggests 
that she is still able to utilize dietary fat loads 
in a normal manner. 

The reasons for the hypermetabolism reported 
in five patients remain obscure. Our patient 
showed no hypermetabolism. Lawrence’s sug- 
gestion that hypermetabolism might result from 
the absence of an insulating layer of sub- 
cutaneous fat seems a plausible but not com- 
pletely adequate explanation. If hypermetabo- 
lism were primarily a reflection of increased 
heat loss, one would expect this tendency in 
many persons with absent or decreased sub- 
cutaneous fat tissue. This has not been observed. 
The presence of normal blood lipid levels 
in two patients in whom _ hypermetabolism 
failed to develop may offer a clue to this part of 
the puzzle. 

Although speculation is a tacit admission of 
ignorance, we believe that a basic defect in the 
storage of excessive calories as fat in sub- 
cutaneous depots best explains the clinical 
pathology in our patient. Whether the defect 
is primarily a congenital anatomic absence 
of adipose cells or a specific, functional defect 
in the formation of fat remains unknown. 


absence of 


SUMMARY 


Longitudinal observations in a case of gen- 
eralized lipoatrophy with hepatic cirrhosis 


and disordered carbohydrate metabolism are 
recorded. Nine similar cases from the literature 
are reviewed. 

The salient findings in this patient are 
(1) documented generalized lipoatrophy from 
the age of four months to the age of fifteen 
years; (2) accelerated rate of growth up to the 
age of twelve when diabetes mellitus developed: 
(3) persistently increased insulin-like activity 
of the plasma and a decreased rate of degrada- 
tion of insulin I'*'; (4) delayed responses of 
blood glucose and unesterified fatty acid levels 
to the administration of large doses of intra- 
venous insulin: and (5) diminished turnover 
of blood total lipid and cholesterol as measured 
by acetate 2-C'* tracer studies. 

Two possible pathophysiologic mechanisms to 
explain these clinical findings are considered. It 
is suggested that this syndrome might represent 
a primary defect. in the mechanism for sub- 
cutaneous storage of fat, leading to disordered 
carbohydrate metabolism and increased hepatic 
storage of fat with resulting cirrhosis. 


Acknowledgement: We are greatly indebted to 
Dr. Allan Crocker for lipid determinations, 
Dr. Paul Gross for starch electrophoresis in the | 
insulin [?*! studies, Drs. Don B. Martin and Yves 
M. Dagenais for help with bio-assays for insulin- 
like activity, Dr. William J. Reddy for carrying 
out steroid determinations in urine, and 
Dr. Eugene Robin for respiratory quotient 
measurements. 


REFERENCES 


1. Lawrence, R. D. Lipodystrophy and hepatomegaly 
with diabetes, lipemia and other metabolic dis- 
turbances. Lancet, 1: 724, 1946. 

Ceci, R. L. and Lors, R. F. Textbook of Medicine, 
9th ed., p. 695. Philadelphia, 1957. W. B. Saunders 
Co. 

3. Martin, D. B., ReENnoip, A. E. and DaGEeNats, Y. M. 
An assay for insulin-like activity using rat adipose 
tissue. Lancet, 2: 76, 1958. 

4. Berson, S. A., YALtow, R. S., BAuMAN, A., Rorns- 
cHILD, M. A. and Newerry, K. Insulin [!*! 
metabolism in human subjects: demonstration of 
insulin binding globulin in the circulation of 
insulin treated subjects. J. Clin. Invest., 35: 170, 
1956. 

5. Berson, S. A. and YALow, R. S. Insulin antagonist, 
insulin antibodies and insulin resistance. Am. J. 
Med., 25: 155, 1958. | 

6. Berson, S. A. and YaLtow, R. S. Ethanol fraction- 
ation of plasma and electrophoretic identification 
of insulin binding antibody. J. Clin. Invest., 36: 642, 
1957. 


AMERICAN JOURNAL OF MEDICINE 


10. 


11. 


JUNE, 


Lipoatrophic Diabetes— Schwartz et al. 


. Dore, V. P. A relation between non-esterified fatty 


acids in plasma and the metabolism of glucose. 
J. Clin. Invest., 35: 150, 1956. 

D. S. and Gorpon, R. S. Transport 
of fatty acids. Physiol. Rev., 38: 585, 1958. 


. Gornon, R. S. and Cuerkes, A. Unesterified fatty 


acid in human blood plasma. J. Clin. Invest., 35: 
206, 1956. 

(a) Hennes, A. R. and Sureeve, W. W. Hormonal 
effects on C-14 acetate metabolism in the human. 
Proc. Soc. Exper. Biol. & Med., 100: 246, 1959. 

Sureeve, W. W., Hennes, A. R. and ScHwartz, 
R. Production of C'*Os, from 1- and 2-C™ acetate 
by humans in various metabolic states. Metabolism, 
8: 741, 1959. 

LAWRENCE, R. D. Three types of human diabetes. 
Ann. Int. Med., 43: 1199, 1955. 


. Li, C. H., Simpson, M. F. and Evans, H. M. The 


influence of growth and adrenocorticotropic 
hormones on the fat content of the liver. Arch. 
Biochem., 23: 51, 1949. 

Younc, F. G. Growth hormone and experimental 
diabetes. J. Clin. Endocrinol., 11: 531, 1951. 


. Suaprro, B. and WertHemmer, E. The metabolic 


activity of adipose tissue —a review. Metabolism, 5: 


79, 1956. 


. Hauspercer, F. X., Minster, S. W. and RutmMan, 


R. J. The influence of insulin on glucose utiliza- 
tion in adipose and hepatic tissues in vitro. J. Biol. 
Chem., 208: 431, 1954. 


1960 


16. 


17. 


18. 


26. Fontan, A., VERGER, 


. Sacter, J. and Besr, C. 


985 


Wrnecrap, A. |. and Renowp, A. E. Studies on rat 
adipose tissue in vitro. J. Biol. Chem., 233: 267, 
1958. 

FAVARGER, P. and Geriacn, J. Réchérches sur la 
synthese des graisses. Helvet. physiol. et pharmacol. 
acta, 13: 96, 1955. 

Renowp, A. E., Winecrap, A. and Marti, D. B. 
Diabéte sucré et tissu adipeux. Helvet. med. acta, 24: 
322, 1957. 

H. Insulin as a growth 

hormone. Brit. Mf. J., 2: 353, 1953. 


. Zeicter, L. H. Lipodystrophies. Report of seven 


cases. Brain, 51: 147, 1928. 


McQuarrie, |. Lipohistio-diaresis associated with 


hepatomegaly and diabetes mellitus. In: The 
Experiments of Nature and Other Essays, p. 15. 
Kansas City, 1944. Kansas University Press. 

Corner, B. D. Proceedings of the 23rd General 
Meeting, British Pediatric Association. Arch. Drs. 
Childhood, 27: 300, 1952. 

Mirtter, M. The metabolism of C'' glucose in 
normal and diabetic subjects. 77. A. Am. Physi- 
crans, 68: 199, 1955. 

Davis, J. A. Personal communication. 


. Beranpinetur, W. J. An undiagnosed endocrine 


metabolic syndrome; report of two cases. J. Clin. 
Endocrinol., 14: 193, 1954. 
P.. Coureau, Mie. and 


Péry, M. Hypertrophic musculaire generalisee. 
Arch. frang. pédiat., 13: 276, 1955. 


19 
23. 
1 3. 
24. 
25 


Human Vibriosis 


Report of a Patient with Relapsing Febrile Illness Due to Vibrio Fetus 
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since 1909, human infection has been 
reported only recently [7-3]. To date, strains of 
Vibrio fetus have been isolated from sixteen 
human subjects and closely related Vibrio 
species have been isolated in four additional 
instances. Apart from recent studies by King | 7] 
and Spink [2], little information is found in the 
English literature pertaining to either identifica- 
tion of this organism or to manifestations of this 
infection in man. 

This report concerns the problems of diagnosis 
and management presented by a patient with a 
relapsing febrile illness from whom V. fetus was 
repeatedly recovered by culture of venous blood. 
The organism was characterized by immuno- 
logical and biochemical! methods and the clinical 
manifestations of the disease it produced com- 
pared to symptoms caused by infection with 
other spiral organisms. 


A LTHOUGH cattle vibriosis has been recognized 


CASE REPORT 

T. F. H., a sixty-eight year old white farmer, was 
admitted to the University Medical Center because of 
recurrent chills and fever of one month's duration. 
Prior to this his health had been excellent. The onset 
of illness was characterized by nightly chills of thirty 
to sixty minutes duration followed by fever and pro- 
fuse perspiration. No symptoms suggestive of localiza- 
tion in any one system had been noted although 
marked anorexia had resulted in a thirty-four pound 
weight loss during the preceding two months. At no 
time had an eruption of the skin been observed. Two 
remissions of the disease, one lasting two days and 
another four days, bore no temporal relationship to 
treatment administered by local physicians. 

A history of frequent tick bites was obtained and 
although dead rats had been seen on his farm, there 
was neither a history of skin contact with rats nor of 
bites by these or any other animals. A small herd of 
cattle was maintained by the patient but he had not 
been aware of either an aborting disease or infertility 
of the cows. 


Two years previously there had been one episode of 
melena followed by intermittent upper abdominal 
pain. After hospitalization elsewhere six months 
prior to the present hospital admission, these symp- 
toms were attributed to “gallstones.” 

Physical examination revealed a well developed 
but thin, elderly, white man who appeared to be 
acutely ill. The blood pressure was 120,70 mm. Hg, 
pulse 104 per minute, temperature 103.6°F. A firm, 
scaling lesion was found on the tip of the nose. No 
evidence of sinus or ear infection was present. He was 
edentulous with a clean, pink oral mucosa. Percussion 
and auscultation revealed the lungs to be clear. There 
was sinus cardiac rhythm and a soft systolic apical 
murmur was recorded by one examiner. The upper 
part of the abdomen was moderately tender to 
palpation but the spleen and liver were not enlarged. 
A firm movable lymph node 2 cm. in diameter was 
found in the inguinal area. Although the prostate 
gland was moderately enlarged, it was smooth and 


without tenderness. No other physical findings of 


note were recorded. 

Laboratory studies on admission revealed a white 
blood cell count of 7,200 per cu. mm. with 68 per cent 
segmented polymorphonuclear leukocytes, 14 per cent 
band forms, and 18 per cent lymphocytes. The hemo- 
globin was 11 gm. per cent, hematocrit 41 volumes per 
cent and erythrocyte sedimentation rate 38 mm. per 
hour. The urinary specific gravity was 1.010; micro- 
scopic examination revealed only a few hyaline casts. 
Agglutinins for Pasteurella tularensis, typhoid H, 
paratyphoid A, paratyphoid B, Proteus OX19, 
and Brucella abortus were all negative but the 
typhoid 0 titer was 1:160. Stool cultures were nega- 
tive for pathogenic organisms on two occasions. A 
coagulase-positive Staphylococcus aureus recovered 
from a culture of the urine was regarded as a con- 
taminant. Results of the serologic test for syphilis were 
negative. The serum total proteins were 6.3 gm. per 
cent with 3.7 gm. per cent albumin and 2.6 gm. per 
cent globulin. The serum bilirubin was 0.4 mg. per 
cent, thymol turbidity 2.7 units and cephalin floc- 
culation test 2 plus in forty-eight hours. 

Results of proctoscopic examination on the fourth 
hospital day were negative. Roentgenographic studies 


* From the Department of Medicine and Hospital Laboratory, University Medical Center, Jackson, Mississippi. 
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of the chest, upper and lower gastrointestinal tract 
showed no abnormalities; however, moderate osteo- 
arthritic changes of the lumbar spine were noted. 
Electrocardiographic findings of negative T waves in 
leads 1, aVL, V; through Vx, a Q-S deflection in V, 
and V>, a prominent broad Q in Vs, and minimal S-T 
elevation in V». and V; were interpreted as consistent 
with an anterior myocardial infarct, age indeterminate. 

For the first three days after hospital admission the 
patient had a shaking chill each day followed by 
temperature elevation ranging from 102° to 104 °F. 
during which time he was disoriented. (Fig. 1.) After 
the third day, however, he was afebrile and remained 
so throughout the remainder of hospitalization. On 
the fifth hospital day, two of four blood cultures taken 
during the initial febrile period revealed a spiral 
organism thought to be a spirillum. Later a third 
culture was also found to contain the same organism 
but the fourth culture remained sterile as did special 
cultures for Brucella abortus employing trypticase soy 
broth. Since symptoms remitted spontaneously, 
antibiotic therapy was not inaugurated and the pa- 
tient was discharged ten days after hospitalization to 
be followed up in the clinic. 

Nine days after discharge, on May 27, he returned 
for his second hospital admission, after a chill the 
preceding day that lasted sixty to ninety minutes 
followed by fever. The first recorded temperature was 
97.6 F. and was not subsequently elevated above nor- 
mal for the entire admission. (Fig. 1.) The findings on 
physical examination were unchanged from the 
previous admission. Six blood cultures obtained dur- 
ing this admission using routine media and special 
media for Br. abortus were sterile. In an attempt to 
prevent further recurrences, 3,000,000 units of 
procaine penicillin was administered intramuscularly 
over a three-day period beginning four days after 
admission, followed by 1,200,000 units of benzathine 
penicillin administered intramuscularly at the ume of 
discharge, June 3, 1958, after six days hospitalization. 

On July 23, 1958, approximately seven weeks after 
the second hospitalization, he returned for his third 
hospital admission, having had another chill. (Fig. 1.) 
Apart from anorexia for one week prior to admission, 
he had been free of symptoms in the interval since 
discharge. The temperature was 99.4°F., blood pres- 
sure 120/80 mm. Hg, pulse 88 per minute. The same 
soft apical systolic murmur noted previously was 
present and other physical findings were un- 
changed. After blood cultures had been obtained, the 
oral administration of 500 mg. chlortetracycline every 
six hours was begun on July 23, the day after admis- 
sion. Iwo blood cultures obtained on July 23 were 
organisms. On July 28 left 
pleural 


positive for spiral 


anterior chest pain associated with a 


friction rub developed. The rub became _ pleuro- 
pericardial in character the following day and was 
associated with temperature of 102°r. although an 
x-ray film of the chest showed no changes from 


previous films. An electrocardiogram revealed minor 
variauions in the pre-existing non-specific ST-T 
abnormalities. The precise cause of these symptoms 
and findings was never determined although the 
possibility of pulmonary embolization was strongly 
considered, especially so retrospectively, in the light 
of subsequent developments. 

Ten days after admission a polyethylene catheter 
was inserted into the left femoral vein for administra- 
tion of chlortetracycline, 1 gm. daily, in addition to 
the oral schedule of this drug. The intravenous injec- 
tion of chlortetracycline was increased to 2 gm. daily 
after three days and continued at this rate for eight 
days. The catheter was removed eight days later and 
the administration of parenteral chlortetracycline 
was continued by means of interrupted intravenous 
infusions for three more days. Six blood cultures 
obtained after chlortetwacycline therapy had been 
started were sterile. Twenty-one days after admission 
the patient left the hospital against advice. Serum 
obtained during this admission was later reported by 
the Communicable Disease Center Laboratories, 
Chamblee, Georgia, to be anticomplementary when 
tested against anugens for Leptospira icterohaemor- 
rhagiae, Leptospira pomona and Leptospira canicola. 

While at home the patient continued to take 1 gm. 
of chlortetracycline orally daily. Immediately after 
discharge from the hospital a painless swelling of the 


left thigh and lower leg developed. One week later on 


August 20 he returned to the outpatient department 
and was admitted to the hospital for the fourth time. 
(Fig. 1.) He denied having leg pain and recalled no 
chills or fever. The physical findings were unchanged 
except for diffuse enlargements of the left lower 
extremity with 4-plus pitting edema of the lower 
leg and slight tenderness over the femoral vessels at 
the level of the inguinal ligament. Anticoagulation 
with heparin and coumarin was instituted along 
with symptomatic measures to control swelling of the 
leg. Oral administration of chlortetracycline was 
continued at a level of 1 gm. daily with rapid im- 
provement manifested by diminution of edema and 
freedom from fever. Although discharged eleven days 
after admission, he received 1 gm. of chlortetracycline 
orally each day at home for two additional weeks to 
complete nine weeks of continuous therapy with this 
agent, a total dosage of 89 gm. 

Progress six months since discharge has not been 
complicated by fever. There has been a steady gain 
in weight and strength. The patient was able to 
resume full time activity on his farm. 


LABORATORY STUDIES 
Materials and Methods. Blood culture media 


consisted of brain-heart infusion broth to 
which had been added 0.1 per cent agar and 0.02 
molar magnesium sulfate. Difco® purple base 
broth with 1 per cent fermentable substance 
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TABLE I 
RESULTS OF SEROLOGIC STUDIES 


Serums 
| | | 
H5-30-58* | H7-01-58* | H7-29-58* Rabbit 1f Rabbit 
| | | | Subjects 
| | 
Macroscopic agglutination ........... 1:1280 1:1280 | 1:1280 1:1280 1:1280 | 0 
Complement fimation 1:256 1:128 | | %3:296 1:256 0 


* Patient’s serums—Numerals pertain to date obtained. 


t Serums from immunized rabbits. 


(lactose, dextrose, sucrose, maltose, D-xylose, 
D-mannitol and salicin) was used for carbo- 
hydrate fermentation tests. All cultures were 
incubated in a candle jar and also aerobically 
at 37°c. Difco blood agar base with 5 per cent 
human blood was used for isolation of colonies. 
Chocolate agar plates were made from Difco 
blood agar base with hemolyzed human blood. 
Kligler iron agar was used for production of 
hydrogen sulfide. All slants, plates and broths 
were inoculated with a loop from ninety-six-hour 
cultures on blood agar. 

Catalase tests were performed by adding 
approximately 1 ml. of 3 per cent hydrogen 
peroxide to ninety-six-hour cultures on trypticase 
soy agar slants; any resultant eflervescence was 
recorded. Oxidase tests were performed by add- 
ing a drop of 1 per cent solution of tetramethyl- 
p-phenylenediamine dihydrochloride to ninety- 
six-hour growths on blood agar plates, with the 
development of a black color by colonies noted. 
Motility was demonstrated in hanging drop 
preparations and in semi-solid media. 

Stock cultures were maintained by weekly 
transfers in brain-heart infusion broth un- 
der carbon dioxide in a candle jar at 37°c. 
Cultures were preserved for long periods on 
glass beads. The beads, placed in a glass tube, 
were inoculated by drops with a ninety-six-hour 
broth culture of the organism. After a desiccant 
was placed in the tube, the inoculated beads 
were dried in vacuo at room temperature. The 
tube, sealed by heat, was stored at — 10°c. 

Serums H5-30-58, H7-01-58 and H7-29-58 
were collected from the patient with vibriosis; 
the numbers record the dates when the serums 
were drawn. (Table 1.) Serums (rabbit 1 and 
rabbit 2) were collected from two rabbits im- 
munized against the organism. Ten serums col- 
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lected at random from hospital patients were 
used for controls. 

The antigen described was used not only for 
immunization of animals but also for performance 
of agglutination and complement fixation tests. 
Bottles of brain-heart infusion broth were 
inoculated with a loop of ninety-six-hour 
growth from blood agar plates and then incu- 
bated in a candle jar at 37°c. for ninety-six 
hours. After centrifugation at approximately 
8,000 revolutions per minute in a Servall 
Superspeed Centrifuge for ten minutes, the 
supernatant was decanted and the organisms 
resuspended in an equal volume of 0.5 per cent 
phenolized 0.85 per cent saline solution. 

Antiserums were obtained from two rabbits 
immunized with antigen adjusted to turbidity 
of a No. 2 McFarland Standard, in a series of six 
intravenous injections (0.5 ml., 1 ml., 2 ml, 
3 ml., 3 ml. and 3 ml.) at four- to five-day 
intervals. The animals were bled from the heart 
two weeks after the last injection and the sepa- 
rated serum stored at 4°c. 

The same antigen as described was used in 
agglutination tests. Antiserums and serums were 
diluted serially in 0.9 per cent saline solution 
from 1:10 to 1:5120 with a final volume of 
0.5 ml. in each serological tube. After an equal 
amount of antigen was added, cach tube was 
incubated at 52°c. for two hours in a water bath 
followed by overnight incubation at 4° to 6°c. 
The end point was read at the highest final dilu- 
tion showing a 2-plus reaction, L.c., agglutina- 
tion with incomplete clearing of supernatant. 

Complement fixation tests were performed 
with the same antigen. The 50 per cent comple- 
ment fixation method of the Serology Research 
Laboratory, Communicable Disease Center, 
Chamblee, Georgia, was followed throughout. 
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Fic. 2. A, crystal violet stain of V. fetus after seventy-two hours growth in brain-heart infusion broth. Original mag- 
nification & 1,500. B, colonial morphology of V. fetus grown on human blood agar plates for seventy-two hours in 


candle jar. 


In this method the highest final dilution giving 
50 per cent hemolysis, determined by color 
standard, was taken as the end point. 

Results of Cultural Studies. Blood cultures were 
considered positive when small, puff ball-shaped 
colonies were visible at the interface between 
blood cells and supernatant. Organisms recov- 
ered from all blood cultures were alike morpho- 
logically, appearing as small, slender, curved, 
gram-negative rods with many spiral forms. The 
bacteria, approximately 0.2 to 0.5 uw in width 
by 1.5 to 5.0 w in length, stained well with 
ordinary aniline dyes; crystal violet gave best 
results. (Fig. 2A.) Phase microscopy of hanging 
drop preparations showed the organisms to be 
very active, moving in a twisting motion across 
the field. 

Satisfactory growth on blood agar and in 
brain-heart infusion broth was obtained un- 
der reduced oxygen tension but no growth 
developed under complete anaerobiosis. In 
general, growth was much slower and less 
luxuriant under oxygen tensions existing in 
the incubator. The candle jar provided condi- 
tions most satisfactory for growth with both 


solid and liquid media. Only slight growth on 
human blood agar plates was noted after twenty- 
four hours in the candle jar but after seventy-two 
hours the colonies were gray, opaque, glistening, 
smooth, flat and circular. (Fig. 2B.) Upon 
transfer to brain-heart infusion broth the 
growth first appeared cloudy throughout, but 
after seventy-two hours, settled to the bottom as 
a stringy, viscid, mucoid mass. 

The organisms were catalase- and oxidase- 
positive. (Table mu.) No growth occurred on 
Simmon’s citrate agar or in urea broth. Car- 
bohydrates were not attacked, indole was not 
produced, and hydrogen sulfide was not pro- 
duced on Kligler iron agar. There was no 
growth on salmonella-shigella agar, or choco- 
late agar using G.C. medium base. However, 
when blood agar base was substituted for 
G.C. medium base in the preparation of 
chocolate agar plates, the organism grew as well 
as on blood agar plates. The same amount of 
growth was obtained on plates of blood agar 
base without blood and on trypticase soy agar, 
with or without blood. 

Serological Studies. The three serums of the 
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TABLE I 


COMPARISON 


OF BIOCHEMICAL AND CULTURAL CHARACTERISTICS OF SPIRAL ORGANISMS REPORTED 


BY OTHERS 


| Spink [2] Ward Curtis [77] 


Plain agar. . 

Chocolate agar... . 
Maconkey agar.... 
Glucose agar... er + 
Albimi brucella agar. __. + 

Trypticase soy broth... + 
‘T hioglycollate broth... . + 
Veal infusion broth... . .. 

‘Tomato extract broth. . . 


Lactose broth. ....... 


Tryptose phosphate broth. . . + 
Loefiler’s serum slant... 

Litmus milk...... 

Oxidase production. 

Catalase production. 

Nitrate reduction. ....... 
Citrate, urea MR/VP 
Hydrogen sulfide production... 

Carbohydrate fermentation? . . 

Carbon dioxide requirement... 10°; 
Anacrobic growth... 
Acrobic growth... 


8 64 @ 6 


Hitzie 
et al. [75] 


? 


. 
‘ 


Shwartzman 
et al. [/4) 


Lamb 


et al. (76) Frances This Papert 


King (7) 


Rare 


+++? 


Facultative > 
Ching ate 


Nore: Leaders indicate the test was not reported. 
* Candle jar. 
t See text for details of tests. 


patient (H5-30-58, H7-01-58 and H7-29-58) 
and the rabbit antisera (rabbit 1 and rabbit 2) 
had high titers of agglutinating antibody when 
tested against homologous antigens. (Table 1.) 
The control serums gave no evidence of anti- 
body production. 

Using a 1:4 dilution of antigen, high titers of 
complement fixing antibodies were found in the 
three serums from the patient with vibriosis and 
in the serums from the immunized rabbits. 
(Table 1.) The negative results of the control 
serums indicated no complement fixing anti- 
bodies against V. fetus and no cross-reacting 
antibody. 

Animal Virulence Studies. Neither the intra- 
venous nor intraperitoneal injection of 1 ml. 
of a seventy-two-hour culture of the organ- 
ism into rabbits produced any evidence of 
clinical infection. Mice, guinea pigs and ham- 
sters also were challenged with intraperitoneal 
injections of a seventy-two-hour culture vary- 
ing in amount from 0.1 ml. to 1 ml. The 
animals were killed at intervals of one to six 
weeks after inoculation but no _ organisms 
could be demonstrated either by smear or from 
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cultures of kidney, spleen, heart and liver ob- 
tained at autopsy. 


COMMENTS 


Although “contagious abortion” has been 
of serious concern to breeders of livestock for 
centuries, brucellosis as a cause of abortion in 
cattle was not recognized until 1897 when Bang 
reported recovery of an organism later desig- 
nated Br. abortus [2]. Shortly thereafter it was 
suspected that contagious abortion could be 
caused by organisms other than Br. abortus. 
Studies by M’Fadyean and Stockman in 1913 
[4] and by Smith in 1919 [5] eventually clarified 
the problem when a second agent capable of 
causing such disease was isolated and character- 
ized. It was eventually named V. fetus. Infec- 
tion of female livestock with V. fetus results im 
abortion, failure to conceive, and off cycle 
return to estrus. The male acts as carrier of the 
agent via an asymptomatic testicular infection, 
although spread can probably occur through 
non-sexual herd contacts. 

The rare infection of human subjects has been 
suspected to result from ingestion of or contact 


| 
| 
Plain broth. .. 
Brain-heart infusion broth 
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with contaminated milk but this has not been 
proved. In general, direct contact with infected 
animals has been considered to be the most com- 
mon route of infection. Transmission of V. fetus 
via either arthropod vectors or animal bite has 
been considered not to be an unportant avenue 
of spread in either illness in man or in animal. 
Although our patient had not recognized an 
aborting illness in his herd, such was the proba- 
ble source of infection. 

The small. curved, gram-negative rods of V. 
fetus, usually 1.5 to 5 win leneth but which on 
aging appear as long spiral forms, have been 
confused with other organisms of similar shape 
that are also capable of producing febrile dis- 
ease. For instance, Borrelia recurrentis, a spiral- 
shaped organism measuring 8 to 30 yw in length 
and transmitted by either louse or tick bite, 
relapsing ulness that resembles 
human vibriosis. However, the fact that B. 
recurrentis has not been cultivated on artificial 
direct 
examination olf blood or by inoculation of sull- 
able animals serves to differentiate it from V. 
leptospira that cause human 


produces a 


media and can be identified only by 


fetus. Similarly 
illnesses can be confused with V. fetus because 
of structural characteristics common to the two 
groups of organisms. Aside from this superficial 
resemblance (leptospira vary from 4 to 20 yw in 
length), differences both in biochemical require- 
ments for growth and in immunological behavior 
serve to contrast the leptospira from members of 
the vibrio genus (6). Perhaps of more relevance 
is the problem in diagnosis presented by infec- 
tion with members of the genus spirillum: these 
spiral organisms generally measure from 2 to 
> w in length and are grouped with V. fetus in 
the large family of spirillaceae |7)|. Rat-bite fever, 
or sodoku, caused by Spirillum minus is the 
best known example of infection by these organ- 
isms although the disease rarely occurs in the 
United States today |&7/). Considerable con- 
fusion has existed in the past in differentiating 
disease produced by S. minus from that caused 
by Streptobacillus moniliformis, the agent 
responsible for producing Haverhill fever, 
because both are transmitted by the bite of rats 
(72). Since the organisms are morphologically 
quite different, an exact distinction can be 


made in most instances. Furthermore, Str. 


moniliformis readily thrives in vitro, provided 
proper culture media are used. On the other 
hand, 5. minus can be identified occasionally in 
dark field preparations of peripheral blood and 
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in material obtained from the inflamed rat bite. 
It can be detected with greater regularity, how- 
ever, in the blood and tissue of animals inocu- 
lated with infectious material. The organism has 
not been cultivated often on artificial media and 
most authorities now agree that it cannot be 
grown in vitro under any circumstances {7}. 

Among the unpublished papers of Dr. Edward 
Frances is a manuscript describing the properties 
of a spiral organism he isolated from the venous 
blood of a patient who died from pellagra in 
Milledgeville, Georgia, during the summer of 
1914 |/3.. Since this agent, referred to as Spiril- 
lum hemoélectiva by Frances, had some char- 
acteristics similar to V. fetus (Table mu), it may 
have been the first documented case report of 
human vibriosis although it was not recognized 
as such. The results of his study were sum- 
marized as follows: 


“Spirillum hemoélectiva is a new organism 
isolated in an ascitic agar kidney Ussue oil- 
covered tube from the blood of a fatal case of 
pellagra at Milledgeville, Georgia, in Septem- 
ber, 1914, appearing as commas, short spirals 
and long spirals, grows in the water of con- 
densation of plain agar, ascitic agar and 
Loeffler’s blood serum, in plain bouillon and 
bouillon containing various sugars not grow- 
ing on a solid agar surface, growing occa- 
sionally as colonies on the surface of Loeffler’s 
blood serum and very rarely as colonies on a 
blood agar surface, stimulated in growth by 
hemoglobin, growing in gelatin or Dunham’s 
peptone solution for only one generation, 
producing no indole, requiring oxygen, stain- 
ing with carbol fuchsin and Loeffler’s alkaline 
blue, decolorizing by Gram’s method, causing 
no fermentation of sugars, producing a highly 
potent agglutinating serum in the white rabbit 
and white rat, fixing complement when used 
as an antigen in great concentratives, passing 
the Berkefeld N filters, non-pathogenic for 
rabbits, white rats, white mice, guinea-pigs, 
rhesus monkeys and pigeons.”’ | 


Recovery of other types of spirilla by routine 
blood culture, however, has been reported in 
four other instances of human disease, but on 
each occasion exact identification of the organ- 
ism was not accomplished |[/4-/6]. Although the 
organism in each case was readily grown in vitro, 
and there was no substantiated history of rat bite, 
the organism was believed to be S. minus on the 
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basis of morphologic appearance. Attempts to 
study these organisms by inoculation of animals 
were not successful nor was serological evidence 
presented to indicate they were related anti- 
genically to S. minus. Furthermore, when the 
biochemical characteristics of these deseribed 
organisms are compared with those of V. fetus 
(Table u) as described by King [/], it suggests 
that the isolates of Lamb and Patton |/6) and 
Shwartzman etal. |/4| could have been members 
of the Vibrio genus. On the other hand, since 
the agent studied by Hitzig and Leibesman | /3) 
did not grow on blood, chocolate and _ plain 
agar, it probably was not V. fetus. The organism 
studied by Curtis |/7|, being anaerobic, also was 
probably unrelated. 

The organism recovered from our patient was 
first considered to be a spirillum because of its 
structural appearance and because of the relaps- 
ing course of the illness. Viewed retrospectively, 
however, our patient's illness pursued a more 
leisurely pace than usually described for the 
other relapsing febrile diseases except perhaps 
brucellosis. Certainly it appeared milder than 
sodoku and was not associated with a visible 
lesion, lyinphatic involvement or rash: 
phenomena frequently encountered in rat-bite 
fever due to S. minus. From information now 
available, there appears to be no characteristic 
clinical feature of human vibriosis that suffi- 
ciently differentiates it from other febrile diseases 
to suggest the diagnosis. Bacteremia with endo- 
carditis has been encountered three times and 
significant hepatic disease has been noted on 
four occasions. Fever, frequently of a recurrent 
type, has been a constant feature in all reported 
cases [/,/8]. Confusion about the exact diagnosis 
in our patient persisted until the organism was 
identified as V. fetus [79]. We were subsequently 
able to confirm this both biochemically and 
serologically. 

Due to fastidious growth requirements of 
strains of V. fetus [20-25], essentially those of 
Br. abortus, it is possible that human vibriosis 
has been overlooked in the past. In a similar 
manner, when an etiologic agent has not been 
recovered the clinical course could be confused 
with other relapsing febrile illnesses. Thus the 
recovery of spiral organisms by blood culture in 
febrile illnesses, an unusual event in any circum- 
stance, should suggest the possibility of vibriosis. 
Such isolates should be sent to qualified refer- 
ence laboratories to insure correct identification. 
From personal inquiry, it is known that other 
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hospital laboratories have encountered similar 
bacteria of spiral morphology in blood cultures, 
but final identification was not accomplished 
because the organisms were lost. This fact alone 
suggests that vibriosis may be far more common 
than appreciated and emphasizes the need for 
accurate epidemiological data. 

The high levels of complement fixing antibody 
found in our patient during active phases of 
the disease plus the modest fall in titer during 
remission suggested a positive correlation he- 
tween serological response and intensity of 
infection |26'. This relation may indicate the 
potenual value of this procedure as a diagnostic 
tool for screening obscure febrile diseases. Since 
there are no epidemiological data relating to 
the frequency of human disease due to V. fetus, 
it is possible that the immunological tools we 
have described may be useful in this regard. 
Although we attempted no studies in this 
direction, a suitable skin test anti¢en 
provide another means for investigating the 
incidence and distribution of such infections. 

Human vibriosis has been successfully treated 
with various antibiotics and antibiotic corm- 
binations. The use of penicillin alone has been 
unsuccessful. However, combinations of penicil- 
lin and sulfonamide as well as dihydrostrepto- 
mycin and tetracycline have resulted in recovery. 
In the greatest number of successfully treated 
patients chloramphenicol or chlortetracycline 
was administered, and it would seem that these 
two drugs are the agents of choice | /,/7). 

It is of interest that our patient did not 
respond initially to penicillin treatment, but 
seemed to be protected against further relapse 
by protracted administration of chlortetracycline. 
It is notable in this regard that the two cases of 
Spirillum fever reported by Shwartzman et al. 
[74] responded to chlortetracycline, perhaps 
further circumstantial evidence that their organ- 
isms were members of the V. genus. 

The clinical behavior exhibited by our patient, 
coupled with the immunological proof of infec- 
tion, leaves little doubt as to the pathogenicity of 
V. fetus for man. In view of the extensive growth 
of the cattle industry during the past few years 
and the expansion anticipated in the future, this 
infection should assume greater importance as a 
cause of disease in man as well as in animals. 
As emphasized by Spink {2}, vibriosis must be 
suspected as a cause of febrile illness in persons 
whose occupation brings them into contact with 
domestic animals. 
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SUMMARY 


The clinical aspects and problems of therapy 
encountered in managing a relapsing febrile 
illness caused by an unusual organism, V. fetus, 
are discussed, with emphasis on the similarity 
of this illness to other forms of relapsing fever. 

The growth characteristics of this agent are 
described and problems arising in its identifica- 
tion reviewed. The characteristics of V. fetus as 
an antigen for macroscopic agglutination and 
complement fixation tests are indicated. 

Precise identification of V. fetus depends more 
on awareness of its existence than on laboratory 
facilities since it is not prohibitively fastidious 
in growth requirements. 

The potential importance of this agent in the 
production of febrile disease in humans is 
pointed out. Human vibriosis may well be more 
prevalent than is now realized. 
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Functioning Metastatic Carcinoma of the 


Thyroid Producing Clinical Hyperthyroidism’ 


B. M.D., KENNETH R. CrIsPELL, M.D. and Joun McKee, 


Charlottesville, Virginia 


HE production of clinically manifest hyper- 
 dieeliie by functioning distant metas- 
tases from adenocarcinoma of the thyroid is 
exceedingly rare [7]; in a search of the literature 
only two previously reported cases could be 
found in which the diagnosis appeared tenable. 
The occurrence of thyrotoxicosis in a patient 
with functioning metastatic adenocarcinoma of 
the thyroid and without apparent functioning 
thyroid tissue in the neck has been observed by 
us. The clinical course of this patient prior to and 
during therapy with I'*! will be described in 
some detail. 


CASE REPORT 


A sixty-one year old white woman was admitted to 
the University of Virginia Hospital on September 9, 
1957, with the chief complaint of “thyroid trouble.” 
A thyroidectomy had been performed at another 
hospital in 1924 because of a goiter present for many 
years. The operative note stated only that “the 
left lobe of the thyroid was removed” and the tissue 
was not examined microscopically. The operation 
and postoperative period were without incident. 

She remained well until December 1956 when she 
became anorectic, nervous, “felt hot,’ and began to 
complain of pain in the right shoulder. By March 1957 
her weight had fallen from 187 to 138 pounds. There 
had been a gradual onset of diarrhea to three to four 
loose stools daily. Beginning May 1957 the patient's 
heart became “jumpy and fast,’ with increasing 
dyspnea on exertion and progression to marked 
orthopnea. Edema of the ankles began in June, the 
swelling progressing to the knees. 

Because of progression of her symptoms and increas- 
ing intolerance to heat she was referred to the 
Winchester Memorial Hospital, on August 13, 1957, 
and was hospitalized. A roentgenogram of the chest 
revealed pulmonary masses. Radioactive iodine 
studies performed by Dr. George Murphy of Win- 
chester, Virginia revealed 6 per cent uptake at the 
neck both immediately prior to and immediately 
following an intravenous pyelogram. Measurement 


New York, New York 


Winchester, Virginia 


of I'*! uptake over the chest immediately after the 
pyelogram also showed an increased concentration of 
the isotope over the pulmonary masses. Tissue ob- 
tained at biopsy of the fourth right rib was suggestive 
of carcinoma of the thyroid. The patient was then 
referred to this hospital with a diagnosis of metastatic 
carcinoma of the thyroid. 

The blood pressure was 140/70 mm. Hg, pulse 150 
per minute at the wrist, 160 per minute at the apex. 
She was poorly nourished and in respiratory distress, 
with evidence of recent weight loss. A definite lid lag 
was present bilaterally. The skin was smooth and the 
hands were warm and moist. There was 2-plus pitting 
edema bilaterally to the knees, and 2-plus sacral 
edema. Examination of the neck revealed a thyroid- 
ectomy scar, no thyroid tissue was palpable. The neck 
veins were distended, the heart was enlarged to the 
anterior axillary line, and the rhythm was grossly 
irregular. The lungs were clear to percussion and 
auscultation. There was a 7 cm. surgical scar over the 
right scapula. 

The basal metabolic rate on September 17 was plus 
58 per cent, the serum cholesterol was 100 mg. per 
cent, calcium 10.7 mg. per cent, phosphorus 3.8 mg. 
per cent, alkaline phosphatase 8.1 Bodansky units, 
blood sugar 100 mg. per cent, white blood cells 3,900 
per cu. mm. with 60 per cent polymorphonuclears, 
32 per cent lymphocytes, 2 per cent monocytes and 6 
per cent eosinophils. The hematocrit was 36 per cent, 
the hemoglobin 11.2 gm. per cent, red blood count 
4.25 million per cu. mm. The protein-bound iodine on 
September 15 was 15.8 we. per cent on September 28 
was 13.5 wg. per cent. Roentgenograms of the chest 
taken on admission showed three large separate 
masses identified as follows: an 8 by 6 cm. mass in the 
right apex of the chest; a 3.5 cm. mass along the right 
lateral chest wall; and a 2 cm. mass in the mid-aspect 
of the left lateral chest. There were several smaller 
masses overlying the right diaphragm. There was dis- 
solution of the entire posterior aspect of the fourth 
right rib and destruction of the lateral aspect of the left 
seventh rib for a distance of 4 cm. There was dis- 
solution and bony involvement of the ninth dorsal 
vertebra. (Fig. 1.) 


* From the Department of Internal Medicine, University of Virginia, Charlottesville, Virginia, and Winchester Memorial 
Hospital, Winchester, Virginia. 
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Fic. 1. Roentgenograms of the chest prior to therapy with I'3! showing the three large metastic masses. Left, involvement 
of the twelfth dorsal vertebra (arrow). Right, fourth rib cannot be identified posteriorly 


A report by Dr. David E. Smith on the tissue ob- 
tained at biopsy from the fourth right rib was as follows: 
“The tissue is entirely tumor with acini and ribbons of 
regular small columnar cells with dense eosinophilic 
cystoplasm, and small round nuclei, separated into a 
somewhat alveolar pattern by delicate fibrous septae. 
A few mitotic figures are present with evidence of 


Fic. 2. Photomicrograph of tissue obtained from biopsy 
of the fourth right rib. Acini and ribbons of columnar cells 
are seen, with a suggestion of an alveolar pattern. Original 
magnification X 260. No colloid was present. 


formation of colloid. Cells resemble those of the 
thyroid gland.”’ (Fig. 2. 

The patient was digitalized during the first thirty- 
six hours of her hospital admission and after 1.4 mg. 
of digitoxin became slightly nauseated, with an apical 
rate at that time of 120 per minute. A maintenance 
dose of 0.1 mg. digitoxin daily was instituted. On two 
occasions during admission the patient became 
slightly nauseated and complained of seeing “‘jagged 
streaks in front of her eyes.” 

The patient was given a 300 wc. tracer dose of I'*! 
and differential uptakes were measured anteriorly 
over the sternal notch, both apices, and approximately 
over the fifth rib in the mid-clavicular line bilaterally. 
Similar counts were obtained posteriorly over the 
right and left shoulder at the scapular spine and the 
tip of the scapula bilaterally. These points, as counted, 
were marked with lead markers and a roentgenogram 
of the chest was taken for future localization. (Fig. 
3 and Table 1.) 

Triiodothyronine (T;), 75 ug. daily, was admin- 
istered for ten days in an attempt to suppress the up- 
take in the metastatic areas. Percentage uptakes over 
the previously counted areas showed no significant 
change. (Table mu.) The protein-bound iodine on 
September 15 prior to the administration of Ts; was 
15.8 wg. per cent and repeated on September 28 
following the administration of T3 was 13.5 wg. per 
cent. 
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Full chest scintigrams obtained anteriorly and 
posteriorly showed increased activity over the large 
metastatic areas as seen by x-ray film including 
that of the ninth dorsal vertebra. A metastasis not 
apparent by x-ray film was found by the scintigram 
near the posterior chest wall some 3 cm. to the right 
of the mid-sternal line in the third interspace. (Figs. 
4 and 5.) 

With digitalization, bed rest and mercurial diuretics 
the patient’s dyspnea on exertion and paroxysmal 
nocturnal dyspnea were relieved and a weight loss of 
fifteen pounds occurred despite a remarkable appetite. 
By September 16 the heart rate had decreased to 
115 per minute, the diuretic effect was almost at an 
end, and no peripheral edema was evident. 

On October 17, 1957, 100 mc. of I'*! was admin- 
istered. Because of the recent intravenous pyelogram, 
studies of I'*! excretion were not performed. Three 
weeks following the treatment dose, there was itching 
over the spine of the right scapula, two weeks later a 
burning ‘“‘needle stick” pain occurred over the region 
of the ninth dorsal vertebra. When examined as an 
outpatient on November 28, six weeks after the 
treatment dose, an area of scaling with brown pig- 
mentation 3 by 4 cm. in diameter was seen cor- 
responding to the area of the ninth dorsal vertebra 
and the area of “needle stick pain.” The pain over 
the right seventh rib laterally disappeared a few weeks 
after the isotope was administered but pain in the 
right shoulder persisted intermittently. 

Approximately two months following the initial 
treatment dose of I'*! the patient was admitted to the 
hospital for the second time on December 12, 1957. 
Despite a small weight gain she appeared well 
nourished and healthy, and had noted a decrease in 
nervousness and intolerance to heat. Minimal signs 
and symptoms of congestive heart failure persisted. 
Her skin was warm, smooth and dry. Lid lag persisted. 
The basal metabolic rate was plus 23 per cent. 


TABLE I 
THE PER CENT UPTAKE OF RADIOACTIVE IODINE OVER 
AREAS OF THE CHEST DESCRIBED 


Area of the Chest Uptake of 1" 
(%) 

Posterior 

20 

20 
Anterior 

12 

13 

27 

18 


JUNE, 1960 


997 


Fic. 3. Roentgenogram of the chest prior to therapy, 
with lead marks in place to identify areas over which 
scintillation counts were obtained. Horizontal markers 
indicate posterior areas. X indicates area of increased 
activity Over metastasis not apparent on x-ray film. The 
posterior markers are almost directly over the three 
large masses. 


Roentgenograms of the chest showed no change in 
the large mass in the right apex; however, the smal! 
masses along the lateral chest wall bilaterally dimin- 
ished in size. (Fig. 6.) Two months previously the 
right lateral chest wall mass had measured 3.5 cm. 
and now was approximately 2 cm. in diameter. 
The lesion along the left lateral chest had shrunk from 
2 cm. to 1 cm. in size. There was also a suggestion of 
sclerosis in the ninth dorsal vertebra. The differential 


TABLE 
EFFECT OF THE ADMINISTRATION OF Tz; ON UPTAKE 
oF 1'3! By METASTASES 


Uptake of (%) 


Area of the Chest 
9/17/57 | 9/27/57 


Posterior 
20 24 
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kic. 4. Anterior scintigram showing metastases to the 
right and left lateral chest wall. with no evidence of 
radioactivity in the region of the thyroid. 


counts over the metastatic areas posteriorly were 
repeated and again showed increased uptake of the 
isotope particularly in the area corresponding to the 
right apical mass. 

The third hospital admission occurred on February 
3, 1958. some three and a half months following the 
initial treatment with ['*!. There were no symptoms of 
hyperthyroidism or congestive heart failure. Digitalis 
in maintenance dosage had been continued since the 
first admission. The palms were cool and dry, and 
there was no tremor of the outstretched fingers. Lid 
lag persisted and the patient still appeared bright 
eyed. [he basal metabolic rate was plus 5 per cent 
and the protein-bound iodine was 3.6 wg. per cent. 
Roentgenograms of the chest showed no change over 
the previous films. The hematocrit now was 41 per 
cent. 

On February 10, 315 we. of I'*' was given as a 
tracer dose, of which 53 per cent was excreted in 
twenty-four hours and 86 per cent in forty-eight hours. 
A posterior scintigram of the full chest again showed 
uptake over the three large metastatic areas, but did 
not reveal any uptake over the area of the ninth 
dorsal vertebra or the metastasis not apparent by 
x-ray film. Total body scan failed to reveal the pres- 
ence of additional’ metastases. 

On February 19, 1958, 98 mc. of I'*! was adminis- 
tered as the second treatment dose. There were no 
significant changes in the patient’s blood counts or 
general clinical state as observed during the ten days 
following administration of the isotope. Two weeks 
after the dose, however, itching and a noticeable 
erythema over the right scapular spine, the tip of the 
right scapula, and over an area just below and lateral 
to the tip of the left scapula developed in the patient. 


~ 
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Fic. 5. Posterior scintigram showing the large right apical 
metastasis, the metastasis to left lateral chest wall, the 
metastasis is not apparent by x-ray film (x) and the 
metastasis in the twelfth dorsal rib (u). The right lateral 
chest wall metastasis is less clearly shown. The horizontal 
lines again mark the areas counted posteriorly. (Tables 
1 and I.) 


On April 15, 1958, two months following the second 
treatment dose of the isotope and six months following 
the initial dose, the patient was seen as an outpatient. 
Erythema over the areas previously mentioned re- 
mained unchanged. No lid lag was present. Auricular 
fibrillation persisted at 110 per minute. The blood 
counts were unchanged. There was further diminu- 
tion in the size of metastasis to the right lateral chest 
wall, but all other metastatic areas remained the 
same. The patient appeared clinically euthyroid and 
stated that she believed herself to be in good health. 


REVIEW OF REPORTED CASES 


In 1945, Leiter et al. reported on two patients 
with adenocarcinoma of the thyroid, functional 
metastases and hyperthyroidism [7]. 


Case 1. In 1938, fifteen years following subtotal 
thyroidectomy for malignant adenoma, typical 
symptoms of hyperthyroidism developed in patient 
B. B. He was forty-five years of age at the time. 
Following exploration in 1938 of a pulsating tumor 
mass over the twelfth thoracic vertebra a postopera- 
tive thyroid crisis occurred. Multiple bony and pul- 
monary metastases developed during the next three 
years and the hyperthyroidism became more severe. 
The thyrotoxicosis was partially controlled with 
Lugol’s solution and thiouracil, but new metastases 
developed. 

In 1943, twenty years after thyroidectomy, therapy 
with radioactive iodine was begun [2]. Every demon- 
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Fic. 6. Roentgenograms of the chest taken two months following the initial dose of 100 me. of I'*'. Leff, masses of the 
lateral chest wall are both reduced in size and the twelfth dorsal vertebra showed evidence of bony sclerosis. Aight, the 


apical mass is unchanged. 


strable metastasis retained the isotope and after the 
initial dose all metastases showed either diminution in 
size or no further growth. Following the third thera- 
peutic dose of I'*' in 1945, the patient became hypo- 
thyroid and was given desiccated thyroid. In 1949, six 
years following institution of therapy, a biopsy speci- 
men of one of the metastatic areas showed complete 
destruction of the tumor and no uptake of I'*! could 
be demonstrated over any of the other metastases {3}. 
Three years later, however, the patient died of wide- 
spread metastases of an undifferentiated tumor in 
which uptake of I'*' could be identified only by 
radioautographs | 

Uptake of I'*' could not be demonstrated in the 
neck at any time, consequently the hyperthyroidism 
was attributed solely to the functioning metastases. 


Case u. Three years after removal of the left lobe 
of the thyroid for adenocarcinoma hyperthyroidism 
developed in patient L. H. She was fifty-two years of 
age at the time. Metastic lesions developed locally 
on the left and involved the left clavicle, the lungs, 
the left radius and the skull. She died one year later of 
multiple pleural and pulmonary metastases with 
effusion after a brief period of relief from her symp- 
toms of hyperthyroidism with thiouracil. At autopsy a 
tumor-free right lobe of the thyroid was found, capable 
of storing iodine, but histologically this was atrophic, 
with multiple old adenomas. The recurrent tumor in 
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the left neck was differentiated, and did pick up radio- 
iodine as did some of the other metastases. Most of the 
metastases, however, were anaplastic morphologically 
and did not concentrate the isotope. 

The relationship between the metastases and hyper- 
thyroidism in this patient is not clear. 


Hertz in 1956 reported two cases of “func- 
tioning late metastases from thyroid car- 
cinoma” {5}. 


Case 1. A forty-nine year old woman, eight years 
after removal of a benign goiter, presented with a 
tumor of the left scapula identified as a highly dif- 
ferentiated adenocarcinoma of the thyroid. An ele- 
vated basal metabolic rate, with tachycardia, were 
recorded on this admission, findings not present on 
future examinations. Six years later, despite x-ray 
therapy to the lesion, the patient died of widespread 
metastases. Examination of the thyroid gland at 
autopsy revealed a normal gland without evidence of 
malignant disease. 

This case illustrates well the capricious nature of 
these tumors, but to ascribe to the metastases responsi- 
bility for the hypermetabolic state in the presence of 
a normal thyroid gland would be a broad assumption. 


Case uu. A forty-six year old woman without 
thyrotoxic symptoms was operated upon for goiter, 
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with enucleation from the right lobe of a “thyroid 
adenoma . . . with no indications of malignancy.” 
Eleven years later a pulsating tumor mass was re- 
moved from the left scapula, identified as highly dif- 
ferentiated adenocarcinoma of the thyroid. Total 
extirpation of the thyroid gland was accomplished 
surgically and adenocarcinoma of the thyroid identi- 
fied in both lobes. Five years after surgery the patient 
was found to have vertebral metastases, but no 
evidence of residual thyroid tissue in the neck. Treat- 
ment with radioactive iodine during the next two years 
resulted in replacement of the hypermetabolic state 
by clinical myxedema requiring thyroid maintenance, 
and the appearance of calcification in metastases to 
the bone. 

As in patient B. B. (vorde supra) the thyrotoxicosis 
would appear to have been entirely due to hyperfunc- 
tioning metastases. 


COMMENTS 


The same questions implied in the review of 
the cases cited can be asked concerning the 
present report. 

Does this patient have thyrotoxicosis? The 
clinical picture was present, with lid lag, tremor, 
auricular fibrillauion unresponsive to toxic 
amounts of digitalis, fine moist skin, serum 
cholesterol of 100 mg. per cent, and a basal 
metabalic rate of plus 58 per cent at a time 
when the congestive heart failure was under 
reasonable control. The failure of suppression of 
uptake of I'*' by the metastases after the admin- 
istration of I'3 would suggest that the metastases 
were not under the control of thyroid stimulat- 
ing hormone. 

Does the hypermetabolic state have its origin 
in the distant metastases or is it secondary to 
residual hyperfunctioning tissue in the neck? We 
know only that the left lobe of the thyroid was 
removed at surgery. However, no functioning 
thyroid tissue could be identified in the neck by 
scintillation scan, nor could significant uptake 
of radioiodine in this area be documented. The 
readings over the neck were consistently below 
that of the control area. The remarkable uptake 
shown by the metastases shortly following an 
intravenous pyelogram further supports the im- 
pression of their hyperactivity. 

Could the thyrotoxicosis be due to the large 
amount of functioning tumor tissue without 
accepting the concept that the tumor is “‘hyper- 
functioning?”? Cunningham, Hilton and Pochin 
8) have estimated that the usual functioning 
metastasis has an iodine concentrating efficiency 
of about 10 per cent that of normal thyroid 
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tissue. If the gland in Graves’ disease has a thy- 
roid clearance rate averaging ten times normal, 
and the normal thyroid weight is taken as 25 gm., 
then 2 to 3 kg. of functioning tumor tissue would 
have to be present in the body before a hyper- 
metabolic state would be expected to appear. 

Why does the apparently undifferentiated 
tumor tissue retain the isotope so avidly? As a 
general rule, the more highly differentiated the 
metastases, the greater the uptake of the isotope. 
Trunnell et al. |3) have on occasion observed the 
reverse, i.e., radioautographs of tumor tissue in 
which the highly differentiated tissue showed no 
concentration and the undifferentiated areas 
concentrated the isotope. Perhaps more perti- 
nent to this case is the observation that not only 
can a single metastasis vary in its cellular ar- 
rangement, with papillary and follicular ele- 
ments in the same mass, but individual metastases 
can difler widely. Biopsy of a portion of a metas- 
tatic mass thus cannot always indicate the cellu- 
lar pattern of the remainder of the mass, nor 
does knowledge of the pattern of a single mass 
assure the identity of the masses surround- 
ing it [9-77). 

The unusual nature of this patient’s tumor 
may well limit the therapeutic possibilities avail- 
able to the more usual case of functioning distant 
metastatic thyroid carcinoma. Stimulation of 
uptake by the metastatic tumor apparently 
depends upon manipulation of various factors 
which, as an end result, accomplish increased 
thyroid stimulating hormone activity. The Ts 
studies in this patient would suggest that these 
metastases are autonomous, at least in their 
production of hormones. 

The possibility of complete eradication of 
tumor in this patient, even with the marked 
avidity of the metastases for I'*', is not likely 
if the experience of Seidlin with patient B. B. 
is considered (vide supra). In the patient herein 
described we believe that relief of the hyper- 
metabolic state, with subsidence of the severe 
congestive failure, lengthened her life. However, 
evaluation of therapy these patients 1s 
extremely difficult, not only because of selection 
of patients in individual reports, but also be- 
cause of the normally slow and variable course of 
the disease. Five-year survival rates obviously 
have littke meaning when patients observed to 
fifteen to forty-five years, with suboptimal ther- 
apy by present day standards, continue to do well 
and continue to have carcinoma of the thy- 
roid [77,72]. | 
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SUMMARY 


A patient with thyrotoxicosis secondary to 
hyperfunctioning distant metastases from car- 
cinoma of the thyroid is presented. At no time 
could functioning thyroid tissue be identified 
in the neck, whereas the metastases avidly con- 


centrated radioactive iodine. Therapy with ['*! 7 


resulted in decrease in size of some metastatic 
masses and return of the patient to the euthyroid 
State. 
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Pulmonary Alveolar Proteinosis 


and Nocardiosis— 


Bb. BURBANK, M.D., IT. G. MORRIONE, M.D. and S. S. CUTLER, M.D. 
Brooklyn, New York 


URING 1957 and 1958 a patient suffering 

from the disease which is the subject of 
this Case report was under intensive study at the 
Long Island College Hospital. No diagnosis was 
made until June 1958 when a paper by Rosen 
et al. described a seemingly new entity called 
“pulmonary alveolar proteinosis” The 
entity was then recognized in our patient and, 
in this case, acute pulmonary nocardiosis 
plaved a significant part in his course. 


CASE REPORT 


S. A., a thirty-eight year old man of Italian descent, 
was referred to the Long Island College Hospital on 
March 14, 1957, for study of a pulmonary lesion. The 
patient had been in good health until four weeks prior 
to admission, when a cough developed productive 
of a few teaspoonfuls of white sputum daily. He 
complained of occasional chilly sensations. Within a 
few days, the onset of generalized weakness and diffuse 
pain in the lower part of his back caused him to stop 
working. Shortly thereafter, his temperature was 
elevated to 103°r., and the sputum became flecked 
with blood. He complained of anorexia, nausea and 
sore throat. He was treated at home with penicillin, 
and felt completely recovered and fit for work after 
five days. However, a routine chest roentgenogram 
taken at the medical clinic of the public utility which 
employed him demonstrated “‘an infiltrative lesion of 
the left lung.” 

There was no history of previous pulmonary dis- 
eases or symptoms. The patient had smoked forty 
cigarettes daily since 1945. He served in the army 
in Europe during World War un, and chest roentgeno- 
grams taken on induction and at the time of dis- 
charge were normal. Pre-employment chest roent- 
genograms in 1946 were normal. Past surgical history 
was limited to minor trauma. Review of systems and 
the family history were non-contributory. 

The patient has lived in Brooklyn with the excep- 
tion of his war-time service in Europe. He worked as a 
construction laborer, using a pneumatic drill in dig- 
ging street pavements and underlying rock. He had 


done considerable drilling of rock while in the army, 
but all drilling both in service and in civilian life was 
outdoors. Prior to his military service he had worked 
as a leather cutter in a shoe factory. 

The patient was well developed, well nourished and 
robust. There was no cyanosis. The nose was de- 
formed by an old fracture. A few small non-tender, 
freely movable anterior cervical nodes were present. 
Respiratory movements were symmetrical and normal 
in amplitude. The lung fields were clear to percussion 
and auscultation. The heart was normal. The liver was 
palpable 2 cm. below the right costal margin upon 
deep inspiration, and presented a smooth firm edge. 
The spleen was not palpable. The prostate was moder- 
ately and symmetrically enlarged, but soft. There was 
no clubbing of the fingers or toes. A rash was present 
over the chest and calves. A dermatologist stated that 
pityriasis versicolor was present over the chest. There 
was a mild neurodermatitis of the skin of both calves. 
The blood pressure, pulse and respiration were nor- 
mal throughout his hospital stay. ‘The admission 
temperature of 101°r. returned to normal without 
therapy on the second hospital day, and remained 
normal with the exception of an elevation to 101.8°F. 
on the second postoperative day. 

On admission, the hemoglobin was 14 gm. per cent 
with a hemoglobin at the time of discharge of 10.8 gm. 
per cent. The white blood cell count ranged between 
9,000 and 10,000 per cu. mm. with normal differential 
counts. The sedimentation rate was constantly 
elevated at 45 to 48 mm. per hour. The hematocrit at 
the time of admission was 39 per cent. The Mazzini 
and serologic tests for syphilis were negative. Fasting 
blood sugar, blood urea nitrogen, total protein, 
albumin and globulin were normal. Bleeding, clotting, 
and prothrombin times were normal. Urinalyses 
were normal. Repeated sputum smears and cultures 
yielded gram-negative rods, Streptococcus viridans, 
hemolytic streptococci, unidentifiable pneumococci, 
and a rare yeast, representing normal mouth flora. 
No acid-fast bacilli were found. Results of skin tests 
with coccidioidin and histoplasmin antigens were 
negative. A tuberculin test using PPD No. 2 was 
moderatively positive. The electrocardiogram was 


*From the Department of Medicine, State University of New York, College of Medicine at New York, and the 
Department of Medicine and Pathology, Long Island College Hospital, Brooklyn, New York. 
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Fic. 1. March 15, 1957. Posteroanterior film taken at the 
time of the first hospital admission. The diffuse bilateral 
infiltrative lesion with areas of nodular-like coalescence is 


clearly seen, 


normal. Posteroanterior and left lateral films of the 
chest disclosed an extensive increase in density 
throughout both lung fields. Nodules were scattered 
throughout, and they were most marked over the 
lower half of the left lung field. (Fig. 1.) Timed vital 
capacity testing were: total, 3.2 L.; one second, 2.6 L.; 
two seconds, 3 L. and three seconds, 3 L. 

A definitive diagnosis could not be made without 
the study of biopsy tissue; therefore, the following 
studies were made. (1) Sternal marrow aspiration: 
Smears showed multitudes of immature erythoblastic 
and myelocytic cells. In addition, there were moderate 
numbers of lymphocytes, some of which were atypical 
in morphology. Rare plasma cells were also present. 
There was no increase in the primitive blast cells. 
It was concluded that the bone marrow indicated 
atypical lymphocytosis. (2) Liver biopsy: The archi- 
tecture of the lobules was‘normal. The liver cells 
showed no fatty changes or other abnormal features. 
There was no pathological diagnosis. (3) Scalene node 
biopsy: Four lymph nodes were obtained by cervical 
mediastinotomy and showed only a slight increase of 
fibrous tissue. There was no granulomatous lesion; no 
malignant tumor cells were noted. The diagnosis was 
chronic lymphadenitis of lymph nodes in_ neck. 
(4) Lung biopsy (left side): At operation there were 
thick rubbery areas of induration existing within the 
lungs. In addition there were adhesions holding the 
upper lobe to the thoracic parietes. An area of the 
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Fic. 2. Low power view inion uniform filling of 
alveolar spaces with coagulated virtually cell-free pro- 
teinaceous material. The alveolar septums are thin. There 
is notable absence of inflammatory reaction. Hematoxylin 
and cosin stain. 


lingular portion of the upper lobe which was unuw- 
sually rubbery was sectioned. In cutting it across, it 
appeared to be involved in a purulent process. On 
gross examination the specimen measured 5 by 2 by 
0.5 cm. The pleural surface was smooth. The cut sur- 
face showed pale darkly streaked areas of discolora- 
tion in the soft greyish lung tissue. The microscopic 
examination of sections of lung showed a distinctive 
pattern of pneumonic consolidation comprised of 
accumulation within aveoli of a granular eosinophilic 
material which appeared to be some sort of protein 
precipitate. This precipitate was poorly cellular 
and under high magnification showed a fine and 
coarsely granular texture. The reaction to periodic 
acid-Schiff stain was positive. The alveolar walls in 
these areas of consolidation were intact and showed 
minimal congestion. In some areas the alveolar ma- 
terial showed acicular spaces and in other regions 
macrophages with foamy cytoplasm were seen. (Figs. 
2, 3, 4 and 5.) Other portions of lung showed inter- 
stitial fibrosis with early cuboidal metaplas.a of 
alveolar epithelium. Phosphotungstic acid hema- 
toxylin stain showed most of the material to stain 
yellowish orange with fairly numerous dark blue 
granules. Most of dark blue granules measured from |! 
to 5 w in diameter, and in addition occasional large 
rounded bodies were seen which varied from 10 
to 70 pw in diameter. These bodies rarely showed 
concentric lamination. Brown-Brenn and Zichl- 
Neelsen stains for microorganisms were negative. No 
inclusion bodies were seen. Alveolar macrophages 
sometimes appeared in the protein alveolar material; 
many of these showed a vacuolated cytoplasm. Others 
exhibited pyknosis or carly cytoplasmic fragmentation. 
The lung showed alveolar transudate and material 
of undetermined nature and etiology. The pathologist 
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Fic. 3. Alveolar proteinosis (periodic acid-Schiff stain) 
showing positive staining of alveolar content. Note the 
varied texture in the areas showing proteinosis and the 
proteiform granular structures which stain more in- 
tensely with periodic acid-Schiff stain. 


Fic. 5. High power view showing cytoplasmic vacuoliza- 
tion in alveolar cells. 


believed that he might have aspirated fluid or that he 
might have lipoid pneumonia. 

At this time, we were dissatisfied with our lack of 
understanding of the pathologic process in the lung. 
However, we believe that no good purpose would be 
served by further investigation and that therapy with- 
out additional information would not be advisable. 
On April 12, 1957, the patient was discharged and 
returned to the care of physicians at the public 
utility which employs him. (Fig. 6.) 

On March 5, 1958, the patient was readmitted to 
the Long Island College Hospital. After his discharge 
in April, he had been asymptomatic and had returned 
to work. He had remained well until four weeks prior 
to this admission when “cold,” fever and cough 
developed. His physician had treated him with oral 
penicillin; three days later, the fever disappeared, 


Fic. 4. Alveolar proteinosis with collections of vacuolated 
cells. 


Fic. 6. April 11, 1957. Posteroanterior film taken at the 
time of discharge (first hospital stay). No significant 
change is noted in comparison with Figure 1. 


but the cough persisted and produced yellowish 
sputum. Ten days prior to admission, the patient 
became anoretic and he noted that weight loss, which 
had been progressing insidiously, had now reached a 
total of 20 pounds. A chest roentgenogram, which 
showed abnormal findings, was taken at the medical 
clinic of his employer, and he was again referred to 
the Long Island College Hospital. 

Physical examination at this time revealed well 
healed left thoracotomy and right cervical mediasti- 
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notomy scars. Moist rales were heard over the upper 
field of the right lung anteriorly and posteriorly. On 
this occasion, the liver was not palpable, and the 
lymph nodes were not felt. There was slight clubbing 
of the fingers. The patients temperature was below 
100°r. on the first and second hospital days but then 
spiked to 103°r. and remained there for the next two 
days. 

On admission the hemoglobin was 10.7 gm. per 
cent with 3.7 million red cells per cu. mm., the 
hematocrit was 34 per cent. The white blood cell 
count was 19,400 per cu. mm. with a shift to the left. 
The sedimentation rate was 59 mm. per hour uncor- 
rected. The electrocardiogram was normal. A chest 
roentgenogram taken on the day of admission showed 
an extensive density in the upper lobe of the right 
lung with radiolucent highlights in its midst. The 
infiltration was mainly in the apical and posterior 
segments with some extension to the anterior segment. 
Some fullness of the right suprahilar area was noted. 
Tomography (Fig. 7) on March 6, 1958, disclosed a 
large area of infiltration in the upper lobe of the right 
lung, mostly posteriorly, with several cavities within 
this infiltrative area. There were also changes in 
the apical segment of the lower lobe of the right lung 
with some question of cavity formation in this region 
as well. Fibrotic changes were present in the upper 
lobe of the left lung. The impression of the radiologist 
was ‘“‘active tuberculosis with cavity formation.” 

Although we were by no means convinced that 
tuberculosis was present, it was considered appro- 
priate to administer isoniazid while studies were 
proceeding. Accordingly, 800 mg. daily of isoniazid 
were given for two days after which, when the defini- 
tive diagnosis was established, the medication was 
stopped. Large amounts of purulent sputum were 
available for examination, but on no occasion were 
acid-fast bacilli recovered. Klebsiella organisms were 
not present, and fungi were not isolated. The bacteria 
were the usual mouth flora, principally neisseria, 
alpha-streptococci, with a few coagulase-negative 
Staphylococcus aureus. Cryptococci were specifically 
sought but were never isolated. 

On March 10, a bronchoscopy was performed. 
Creamy yellow pus could be seen just outside the 
hypopharynx and larynx which was normal in size, 
shape and contour. The trachea was normal as to 
size, shape and position. The mucosa was diffusely 
hyperemic and was lined throughout its entire 
extent with thick creamy yellow pus. The carina was 
within normal limits. Copious amounts of purulent 
material were emanating from all three segmental 
orifices of the upper lobe of the right lung. However, 
there was no deformity, no fixation and no endo- 
bronchial granulation tissue or bleeding. The middle 
lobe orifice and the segmental orifices in the lower 
lobe on the right side were surprisingly free of disease 
and exuded no purulent material. The segmental 
orifices and subsegmental orifices of the left main 
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Fic. 7. March 6, 1958. An 8 cm. anteroposterior tomo- 
graphic film demonstrating the dense pneumonic infiltra- 
tion in the upper lobe of the right lung with cavity 
formation. 


stem bronchus appeared to be within normal limits 
except for some mild diffuse hyperemia. Specimens 
of pus taken directly from the upper lobe of the right 
lung were found negative for acid-fast bacilli. No 
malignant cells were found by Papanicolaou examina- 
tion. However, on both smear and culture Nocardia 
brasiliensis was isolated. 

On March 8, the patient was started on a course of 
aqueous penicillin, 4 million units given daily, and 
by March 11 he was afebrile. Treatment was then 
given as if for actinomycosis, therefore the penicillin 
was increased to 20 million units daily, and 4 em. 
of sulfadiazine together with 2 gm. of streptomycin 
were given daily. The patient responded well clini- 
cally, and there was rapid diminution of the quantity 
and the purulent quality of the sputum. Rapid 
weight gain began with return of the white blood cell 
count and differential to normal. The sedimentation 
rate fell to 19 mm. per hour, and the hemoglobin 
rose to 13.2 gm. per cent. Chest roentgenograms 
taken on March 24, 1958, revealed slight clearing 
of the infiltration within the upper lobe of the right 
lung and showed no change in the remainder of the 
diffuse pneumonic infiltration. Interval films on 
March 30, 1958, showed slight further clearing of the 
infiltration in the upper lobe of the right lung. Tomo- 
grams were again made on April 8, 1958, (Fig. 8) and 
disclosed marked resolution of the inflammatory 
process in the upper lobe of the right lung. Consider- 
able residual density remained. Two reasonably well 
defined lucent areas were seen in the upper lobe close 
to the mediastinum, and multiple smaller lucent 
areas were seen throughout the area of the upper lobe. 
There was still marked apical pleural thickening and 
mediastinal pleural thickening on the right. There 
had been some decrease in the inflammatory process 
in the region of the right hilum. A slight decrease in 
the infiltration in the lower lobe of the right lung was 
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Fic. 8. April 8, 1958. An 8 cm. anteroposterior tomo- 
graphic film taken shortly before the end of the second 
hospital stay. The marked resolution and the residual 
cystic changes are noted in the upper lobe of the right 
lung. 


noted, as well as marked resolution of the inflamma- 
tory process in the upper and lower lobes of the left 
lung. 

Subsequent sputum specimens taken during the 
hospital contained nocardia. 
Therapy with penicillin and streptomycin were dis- 
continued, and on April 13, 1958, the patient was 
discharged to continue the sulfadiazine until complete 
x-ray resolution was obtained. This medication was 
discontinued, three months later, in July 1958. 

On November 23, 1958, the patient was readmitted 
for study. During the interval, he had been entirely 
asymptomatic. No abnormalities were present on 
physical examination except the post-operative scars. 
There was no clubbing of the fingers. Vital signs were 
normal. The hemoglobin was 12.2 gm. per cent with 
4.7 million red cells per cu. mm., and the hematocrit 
was 41 per cent. [The sedimentation rate was 44 mm. 
per hour, uncorrected. The white blood cells count 
was 7,500 per cu. mm. with a normal differential. 
The blood sugar, urea nitrogen, proteins, sodium, 
potassium, chloride, carbon dioxide and serum 
transaminase (SG-OT) were normal. The urine was 
normal. Smear and cultures of the sputum disclosed 
no pathogenic organisms, and nocardia were absent. 
The electrocardiogram was within normal limits with- 
out evidence of right ventricular strain. The venous 
pressure and circulation times were normal. A roent- 
genogram of the chest together with tomographic 
cuts (Fig. 9) on November 24, 1958, revealed that the 
minimal thickened markings were still present but no 
active disease was apparent. Apical pleural thickening 
and thickening of the mediastinal pleura on the right 
were still present. The prominence of the right hilus 
was again noted and was unchanged from previous 
examinations. [he inflammatory process and radio- 
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Fic. 9. November 24, 1958. An 8 cm. anteroposterior 
tomographic film demonstrating the almost complete 
disappearance of the previously described infiltration 
and cavity changes. Some pleural thickening and in- 
creased markings may be seen. 


lucencies previously present in the right lung had 
resolved. 

On December 3, 1958, pulmonary function studies 
were performed. The vital capacity was 3,775 cc., and 
the predicted vital capacity was 4,130 cc. The func- 
tional residual capacity was 3,060 cc. The total lung 
capacity was 6,100 cc., and the maximum breathing 
capacity was 68 L. minute, while the predicted 
maximum breathing capacity was 129 L./ minute. The 
vital capacity was timed as follows: 1 second, 79 per 
cent; 2 seconds, 88 per cent; and 3 seconds, 94 per 
cent. The maximum expiratory flow rate was 268 L./ 
minute. Arterial gas studies demonstrated normal 
oxygen saturation with normal carbon-dioxide 
tensions. 


COMMENTS 


This case report presents one patient who has 
pulmonary alveolar proteinosis. After publica- 
tion of the article on this subject by Rosen et al. 
in June 1958, our material was restudied; and it 
became plain that our patient corresponded in 
all respects to those described by these authors. 

Another case of pulmonary alveolar proteino- 
sis has been reported by Moertel et al. [2]. Their 
case resembled fever of unknown origin with 
fluctuating pulmonary involvement. A_ biopsy 
specimen of the lung established the diagnosis. 
These authors believed that prednisone was of 
value in producing a good clinical response. 

Rosen et al. note that autopsy showed super- 
imposed focal nocardiosis in their Cases 20 
and 27. Although detailed case descriptions 
were not published, the term ‘“‘focal’’ implies a 
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process quite unlike that seen in the present case, 
in which an extensive lobar infiltrative lesion 
with cavitation occupied the greater portion of 
the upper lobe of the right lung. The radio- 
graphic appearance of this nocardial pneumonia 
was in striking contrast to the underlying fibro- 
nodular appearance of the alveolar proteinosis 
lesion of the left lung which was proved at 
biopsy. This biopsy of the lingula, performed in 
1957, disclosed no findings that would hint 
at the presence of nocardia in this lung. Never- 
theless, one year later, our patient suffered 
from acute pulmonary nocardiosis. 

Nocardia have a predilection for pulmonary 
tissue, and in about two-thirds of the cases re- 
ported involvement of the lung is demonstrated. 
The finding of nocardia in focal areas of lungs 
involved with pulmonary alveolar proteinosis 
and the extensive pneumonic lesion due to 
nocardia in our case of pulmonary alveolar 
proteinosis suggest that nocardia may find 
favorable conditions for growth in lungs which 
are the seat of the alveolar proteinosis complex. 

We do not consider the nocardia to be causally 
related to alveolar proteinosis, but we would 
tentatively suggest that patients who fit the 
description of pulmonary alveolar proteinosis 
be carefully studied during life in order to detect 
and treat the potential infection by this organism 
at an early stage. Since there is no generally 
accepted treatment for nocardiosis, the cultural 
and morphologic similarities between actino- 
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myces and nocardia suggest that similar 
therapeutic methods could be of value. In this 
case, such therapy was found to be effective. 


SUMMARY 


A case of pulmonary alveolar proteinosis com- 
plicated by suppurative pneumonia due to 
Nocardia brasiliensis is reported. The nocardiosis 
was successfully treated. 

The lesions due to pulmonary alveolar pro- 
teinosis have disappeared, as judged by radio- 
graphic study, during the course of two vears. 

The pulmonary status of the patient demon- 
strates a restrictive disability, perhaps secondary 
to scarification and fibrosis following the resorp- 
tion of the pulmonary alveolar protein complex. 

We believe that patients with pulmonary 
alveolar proteinosis may be susceptible to 
secondary infections caused by nocardia. 


Acknowledgment: are indebted to the 
Medical Department of the Consolidated Edison 
Corp., and to Dr. Henry Christian, Chief of the 
Consolidated Edison Chest Clinic for their 
cooperation in the study of this case. 
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Lymphangiosarcoma Arising 


in Lymphedema’ 


Ropert B. Scorr, M.D., Irwin Nypick, M.p. and HERBERT CONWAY, M.D. 


New York. New York 


HE association of lymphangiosarcoma and 
 eoraaes lymphedema was reported first by 
Stewart and Treves |/| in their description of six 
cases in which this tumor occurred in patients 
with lymphedema of the arm after excision of the 
breast. [These patients, having undergone radical 
mastectomy several years prior to the develop- 
ment of lymphangiosarcoma, with no apparent 
residua of their primary disease, succumbed 
finally to the new neoplasm. The interval be- 
tween mastectomy and the development of 
lymphangiosarcoma varied between six and 
twenty-four years. 

Twenty-four similar cases have since been 
reported, and the condition generally has been 
called the Stewart-Treves syndrome. The exist- 
ence of this syndrome suggested that circulating 
carcinogenic substances in patients already 
afflicted with one cancer had lodged in the 
lymphedematous extremity or that the lymphe- 
dema itself was tumorigenic. Four cases have 
been reported in which a malignant tumor of 
endothelial origin arose in the lymphedematous 
extremities of patients who had no known 
primary neoplasm [2-5]. A fifth such case is 
presented here to emphasize further the possible 
tumorigenic nature of lymphedema. 


CASE REPORT 

P. M., a fifty year old Jewish woman, was admitted 
to Memorial Hospital on June 6, 1958. When she was 
seven months old, shortly after she had received a 
smallpox vaccination on the left arm, it was noticed 
that the arm was swollen. The edema, chiefly notice- 
able in the forearm, persisted in moderate degree 
throughout childhood and she was told that the 
condition was “elephantiasis.”’ After the age of fifteen 
the edema was said to have increased slightly and 
small papillomatous lesions began to develop on the 
fingers of the left hand. These were removed by 


electrocautery. The lesions recurred and required 
removal on numerous occasions, but none was 
examined microscopically. Some were said to have 
disappeared spontaneously. 

In June 1951 the patient was admitted to The New 
York Hospital for removal of a large papillomatous 
lesion of the left thumb (Fig. 1) and several smaller 
lesions of the lett ring finger. The arm was twice nor- 
mal size and the left breast, which was slightly smaller 
than the right breast at this time, was thought to be 
hypoplastic. Therefore, a biopsy specimen of the 
breast was obtained at the time the other lesions were 
removed. The histologic diagnosis of the lesion of the 
thumb was “papilloma”; and the biopsy specimen of 
the breast showed “lymphedema.” 

In 1954 the tumor of the thumb recurred, growing 
slowly, and the patient was readmitted to The New 
York Hospital in July 1955. The lesion was a *‘warty, 
polypoid tumor” (Fig. 2) overlying most of the 
radial aspect of the left thumb; it was painful and 
bled easily. There were recurrent “warty” growths on 
the left ring finger. (Fig. 3.) A biopsy specimen of the 
lesion of the thumb was obtained and reported as 
lymphangiosarcoma. The thumb was amputated, the 
skin of the dorsum of the left ring finger excised, a 
radical axillary node dissection performed and the 
epitrochlear nodes were surgically explored. The 
axillary and epitrochlear nodes were negative for 
tumor and the lesions on the ring finger were diagnosed 
as papillomas. A roentgenogram of the amputated 
thumb showed no bony invasion and a roentgeno- 
gram of the chest was within normal limits. 

A nodule, 4 mm. in diameter, recurred at the 
stump of the thumb in April 1956. This was ex- 
cised and the pathologic diagnosis was sclerosing 
hemangioma. 

In August 1956, the patient was again admitted to 
The New York Hospital because of recurrence of 
tumor and local infection at the site of amputation. 
At this time the left breast was lymphedematous and 
slightly larger than the right. A biopsy at the site of 
recurrence on the stump revealed lymphangiosarcoma. 
Since the patient refused amputation of the forearm, 


* From the Medical Service of the Memorial Center for Cancer and Allied Diseases, Sloan-Kettering Division of 
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Fic. 1. The initial papillomatous lesion of the lymph- 
angiosarcoma. 


the first finger and the radial portion of the left hand 
were removed. The microscopic sections of the tissue 
suggested that the tumor had invaded beyond the 
limits of the amputation. A roentgenogram of the chest 
was again within normal limits. 

In November 1957 an ulcerative lesion developed 
in the palm of the left hand which, after removal, was 
diagnosed as synovial sarcoma. The left arm was 
amputated at mid-forearm and sections of this tissue 
also were diagnosed as synovial sarcoma. 

Shortly thereafter the patient began to lose weight 
and pain developed in the left shoulder. By June 1958 
she had lost 25 pounds and had a chronic, non-produc- 
tive cough. A roentgenogram of the chest showed a 
pleural effusion filling two-thirds of the left side of the 
chest, and a nodular density in the parenchyma of the 
right lung. I'wo weeks before admission to The New 
York Hospital on June 3, 1958, she was short of 
breath and complained of severe pain in the left 
shoulder. X-ray films taken after hospitalization 
revealed metastatic lesions in the left humerus and left 
scapula, a pleural effusion filling the left hemithorax 
and persistence of the nodule in the right lung field. 
The patient was transferred to Memorial Hospital 
on June 6 for consideration of chemotherapy. 

On admission she appeared: chronically ill. She 
complained of severe pain in the left shoulder and left 
side of the chest. The left arm and stump of the left 
forearm were edematous, as was the left breast. There 
were signs of a massive left pleural effusion. The right 
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Fic. 2. Recurrent lymphangiosarcoma at the site of 
operation three years previously. 


lung was clear. The edge of the liver was palpable 
4 cm. below the right costal margin. Hirsutism of the 


Fic. 3. Recurrent papillomatous lesions. Note the 
edema of the hand and the scars of earlier electrocautery. 
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Fic. 4. Section of lymphangiosarcoma taken from the 


lesion pictured in Figure 1. Hematoxylin and eosin, 


original magnification X 100. 


face was so marked that she had to shave at intervals 
of a few days. 

On June 14 the patient received 0.2 mg. kilo of 
nitrogen mustard into the left pleural cavity, after. 
removal of a few cubic centimeters of bloody pleural 
fluid. On the following day dyspnea had lessened. She 
continued to require large amounts of meperidine for 
relief of pain and continued to be dyspneic. On June 
24, 0.2 mg./kilo of nitrogen mustard was again 
administered into the left pleural cavity. No relief of 
dyspnea followed this injection. 

The patient was then treated with radiation (2,000 r 
tumor dose at 250 KV) both anteriorly and posteriorly 
to the left hemithorax with no apparent relief of 
dyspnea. Roentgenographic studies showed progres- 
sion of the nodular metastases in the right lung, left 
humerus and scapula, and the development of 
osteoblastic lesions in the cervical spine and pelvis. 

She became increasingly febrile during the last 
week of life. Escherichia coli was cultured from her 
blood two days before death on August 21, 1958. Prior 
to her death she had become confused and at times 
was delirious. Permission for autopsy was not granted. 


COMMENTS 


The clinical course in patients with lymph- 
angiosarcoma arising in lymphedematous limbs 
has been similar in all instances. After lymphe- 


Fic. 5. Higher magnification of a section similar to 
Figure 4. Hematoxylin and eosin, original magnification 
320. 


dema had been present for a varying number of 
years (three to twenty-four-year range in the 
reported cases), skin lesions developed. These 
lesions were often sessile, sometimes papillated, 
characteristically purplish and tended to bleed 
easily. The edema often increased as the lesions 
progressed. Infection was a common complica- — 
tion. The tumors metastasized, chiefly by veins, 
to the lungs and bones. The patients usually died 
as a result of widespread involvement of the 
lungs. 

In the present case, the initial papillomatous 


growths were probably benign endothelial 
tumors which finally underwent malignant 
transformation some twenty or more years 


later. The difficulty in arriving at a histologic 
diagnosis in this group of tumors is well illus- 
trated by the fact that this patient’s lesions 
were successively diagnosed as_ papilloma, 
lymphangiosarcoma, sclerosing hemangioma 
and synovial sarcoma, until later review 
of all sections revealed histologic evidence of 
malignant lymphangiosarcoma in all sections 
examined. (Figs. 4, 5 and 6.) 

The four patients previously described with 
lymphangiosarcoma arising in lymphedema un- 
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associated with breast cancer or mastectomy 
had somewhat similar courses. In 1918, Kettle 
[2] described a woman who had had lymphe- 
dema of the right leg and foot since childhood; 
at the age of forty bluish red discoloration of the 
limb associated with severe pain developed. The 
leg was amputated at the hip-joint, and for at 
least three years thereafter she was free of symp- 
toms. The diagnosis was ‘‘malignant endo- 
thelioma.”’ In 1951 Martorell [3] reported a case 
in which lymphedema developed after open 
reduction of a fractured femur in a forty-four 
year old woman. One year later papillary 
growths developed in the lymphedematous 
extremity and the diagnosis of lymphangio- 
sarcoma was made. She died three years after 
the first evidence of sarcoma. No details of the 
cause of death were given, however. Aird et al. 
(4), in 1956, described a woman who had 
edema of both legs at age forty-nine; eight years 
later purplish discolorations developed on the 
right leg followed by _ blister-like lesions. A 
diagnosis of lymphangiosarcoma was made 
after amputation. The patient died three years 
later from metastases to the lung. Amputation 
and x-ray therapy failed to halt the course of the 
disease. Liszauer and Ross [5] recently de- 
scribed a young man who had had lymphedema 
of the right side of his face and chest, right arm 
and right leg since childhood. At age twenty- 
seven an ulcerative lesion developed below the 
right knee. Eight months later he died from 
massive involvement of the lung with metastatic 
lymphangiosarcoma. 

At present, thirty cases of the Stewart-Treves 
syndrome have been reported, and undoubtedly 
many other cases are known. Twenty-one of 
these cases were comprehensively reviewed 
recently by Herrman and Gruhn [6], in addi- 
tion to five of their own. In most of the cases 
reported the patients were treated with x-ray or 
radical amputation or a combination of both, 
however most of the patients died within a year 
of the clinical onset of the disease. 

The response to x-ray treatment has varied, 
although four of the twenty-six patients showed 
good response at first, i.e., the lesions disap- 
peared clinically. Of these, one patient lived for 
four years, another was apparently free of disease 
after seven years, the third was reported as hav- 
ing excellent regression for three months prior to 
the date of the report, and a fourth patient had 
satisfactory initial regression but prompt recur- 
rence. Local excision of the tumor has been 
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Fic. 6. Section of the cancerous tissue as it appeared six 
years after the initial biopsy. Note the relative paucity of 
vascular channels. Hematoxylin and eosin, original 
magnification X 90. 


universally unsuccessful. The best approach to 
therapy would be a therapeutic test of the radio- 
sensitivity of the tumor in the skin and radical 
amputation if there is no marked response. 
X-ray treatment was utilized in the present 
patient without objective evidence of regression 
of the lung masses. 

Chemotherapy has been utilized only in the 
case reported here; nitrogen mustard was given 
intrapleurally on two occasions. After the first 
injection the patient's breathing improved for a 
brief period (the amount of pleural fluid re- 
moved was insignificant) but she had no clinical 
response following the second injection. It is 
unlikely that a remission could be produced by 
the administration of antimetabolic agents 
or other available chemotherapy but this, per- 
haps, should be attempted if x-ray therapy 
fails. 

Kaposi’s sarcoma and lymphangiosarcoma 
present a histologic picture that is very similar, 
both apparently arising from endothelial ele- 
ments. Differentiation of the tumors on the basis 
of histologic criteria is at times extremely diffi- 
cult. However, a clinical differentiation as to 
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course and prognosis is generally possible even 
though individual skin lesions may be clinically 
similar in each case. Kaposi's disease is chiefly 
an affliction of men and tends to run a prolonged 
course. Also, Kaposi’s sarcoma most often arises 
in the lower limb whereas lymphangiosarcoma 
has been reported in either extremity. Lymph- 
angiosarcoma as described here, arises in limbs 
with chronic lymphedema; whereas Kaposi's 
sarcoma arises without preceding edema, al- 
though edema usually appears secondary to the 
tumor. 

Lymphedema secondary to filiarial infection, 
the classic elephantiasis, is perhaps the most 
prevalent form of lymphedema. No case of 
lymphangiosarcoma has been reported arising in 
this form of lymphedema. In the Society and 
Marquesas Islands of the South Pacific, 30 per 
cent of persons over fifty-years of age have some 
form of elephantiasis of filiarial origin. Dr. 
H. N. March, of the Institute of Medical 
Research in Tahiti, states that in over a thousand 
cases he has never seen a malignant tumor aris- 
ing in extremities which exhibited elephantia- 


sis 

Squamous cell carcinoma of the skin has been 
reported in chronic lymphedema {8}, but the 
incidence of this form of cancer is probably no 
greater than the incidence in otherwise unaf- 
fected skin surfaces. 

The fact that lymphangiosarcoma occurred in 
patients as a second malignant tumor following 
previous cancer of the breast was emphasized 
by Stewart and Treves in their original work, 
and they postulated the existence of a circulat- 
ing carcinogen, at first causing cancer of the 
breast, then stimulating malignant transforma- 
tion in the proliferating lymphatic tissue of a 
swollen extremity. Credence is given to this 
postulate by the occurrence of a third malignant 
neoplasm in two patients with the Stewart- 
Treves syndrome, one in the lung and the other 
in the kidney. Perhaps these patients in whom 
neoplasms develop in chronically proliferative 
tissue, such as the lymphatics of lymphedem- 
atous extremities, are constitutionally or geneti- 
cally predisposea to tumor formation, whether 


Lymphangiosarcoma Arising in Lymphedema—Scott et al. 


the specific stimulus is circulating in the blood 
stream or is inherent in the affected cells 
themselves. The question of whether the lymphe- 
dema is in itself **tumorigenic”’ or whether it is 
merely the soil for a systemic stimulus remains 
unanswered. 


SUMMARY 


A case of lymphangiosarcoma arising in a 
lymphedematous arm, and unassociated with 
other primary cancer, is presented. 

Four similar cases are reviewed and_ the 
relationship to the Stewart- reves syndrome is 
discussed. 
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ADDENDUM 


Since the preparation of this manuscript, a 
case of angiosarcoma arising in a lymphedem- 
atous leg, in a patient treated with radiation 
and thio- TEPA, has been reported [9}. 
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TRESIA of the left atrioventricular valve is a 
A relatively rare congenital cardiac lesion. In 
Abbott's series {/) of 1,000 cases of congenital 
heart disease there were only five such instances. 
A review of the world literature in 1945 re- 
corded only twenty-eight cases of atresia of the 
left atrioventricular valve, to which the authors 
added one of their own |2}|. Additional reports 
include a discussion of eight cases by Edwards 
|3], single cases noted by Donoso et al. [4] and 
Anderson, Lillehei and Lester [5] and three 
cases by Kjellberg [6|. An extensive review by 
Harris and Farber |7| revealed frequent associa- 
tion of this lesion with transposition of the great 
vessels. 

Of the three cases reported by Kjellberg (6), 
all were associated with transposition of the 
great vessels; hemodynamic data are available in 
two patients. In neither case was the left side of 
the heart entered, and in only one instance was 
pulmonary hypertension demonstrated by meas- 
urements made through a catheter passed 
through a patent ductus arteriosus. In conse- 
quence of the paucity of hemodynamic reports in 
patients with atresia of the left atrioventricular 
valve, and the variability of the associated 
defects, the physiology of this anomaly is still 
poorly understood. 

The purpose of the present report is to record 
a case of atresia of the left atrioventricular valve 
and corrected transposition of the great vessels; 


hemodynamic studies in this case indicate that 
this lesion may result in pulmonary hypertension 
associated with a right-to-left intracardiac shunt. 
This lesion thus can be added to the twelve con- 
genital defects considered by Wood [8] as causes 
of the Eisenmenger syndrome 


CASE REPORT 


A male infant, aged two months, was admitted for 
the first time to The Mount Sinai Hospital on August 
9, 1957. He was the product of a full-term normal 
spontaneous delivery. He had had feeding difficulties 
since birth, which became more marked in the two 
weeks before admission. For a few days previous to 
admission the parents had noted periorbital cyanosis 
when the child cried. There was no known family 
history of congenital heart disease. 

The child was in congestive heart failure, with bi- 
lateral basilar inspiratory rales, expiratory rhonchi 
and an enlarged liver. The temperature was 99.4'F., 
the pulse 140 per minute and regular, the respiratory 
rate 60 per minute. The child appeared malnourished 
and weighed only 10 pounds. There was cyanosis of 
the mucous membranes and nail beds, and clubbing 
of the fingers and toes. The heart was enlarged to 
percussion and a diffuse precordial heave was noted. 
A grade tv systolic murmur was heard, best at the site 
of a systolic thrill palpable in the fourth and fifth 
intercostal spaces to the left of the sternal border. 
The second pulmonic sound was split and markedly 
accentuated. 

An x-ray film of the chest showed gross enlargement 
of the heart with an increase in the transverse diam- 
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TABLE 


SUMMARY OF THE 


FINDINGS AT 


CARDIAC CATHETERIZATION 


Location 


September 23, | November 24, 


Superior vena cava 
Inferior vena Cava 
Right atrium 
Right atrium (mud 
Right atrium 

Right ventricle 
Right 
Right 
Main 


high 


low 

tricuspid valve 
ventricle (mid 
ventricle (outtlow 


pulmonary arters 


Right pulmonary artery 
Left atrium 

Left pulmonary vein 
Left femoral arters 
Capacity 


©, Content (vol. ©) 


1957 


iv tv 


Pressure (mm. Hg) 


September 23, November 24, 


1958 1957 1958 
5.0 | 
5.1 
| | 
6.5 | 22 (mean) | 12 (mean) 
4.9 | 
1.6 
7.9 81/23 90/14 
3 
3 RO, 62 
75 (mean) 
28 (mean) 
3 8045 
13.5 


eter. The right cardiac border and pulmonary blood 
vessels appeared particularly prominent. An electro- 
cardiogram was suggestive of right ventricular hyper- 
trophy with atrial enlargement. A blood count and 
urinalysis were within normal limits. 

The child improved rapidly following the admin- 
istration of digitalis and antibiotic therapy. Cardiac 
catheterization was performed on September 23, 1957. 

lable 1.) [he catheter could not be maneuvered into 
the main pulmonary artery but it did enter a persist- 
ent left cardinal vein. An atrial communication was 
crossed and the catheter passed into the left upper 
pulmonary vein. 

Clinical improvement continued and the child was 
discharged from the hospital on October 3, 1957. The 
diagnosis was doubtlul but interatrial and interven- 
tricular septal defects were considered to be present. 
He was seen periodically in the outpatient clinic where 
the administration of digitalis was continued. 

On October 16, 1958, at the age of seventeen 
months, he was readmitted to [he Mount Sinai Hos- 
pital with cough, rhinorrhea and temperature to 
102°r. for one day. The parents noted that the child 
lost consciousness for a few seconds when he cried. 
His weight at this time was 18 pounds. He had 
cyanosis and tachypnea at rest, with a regular but 
rapid ventricular rate (140 per minute). The cardiac 
findings were similar to those noted previously, but in 
addition a decrescendo high pitched diastolic murmur 
was now heard at the base of the heart and along the 
left sternal border. The second pulmonic sound was 
even more accentuated than previously and had a 
marked snapping quality. A roentgenogram of the 
chest (Fig. 1) showed the heart to be enlarged dif- 


fusely, with lifting of the apex. There was a marked 
increase in the pulmonary vasculature, which extended 
to the periphery of the lungs, with striking prominence 
of the pulmonary artery segment and right atrial 
contour. The descending aorta was not seen. The 
electrocardiogram (Fig. 2) was similar to the one 
obtained during the previous admission. 

Cardiac catheterization was repeated on November 
24, 1958. This time the pulmonary artery was 
entered and noted to be markedly displaced to the 
left. Oxygen values and pressure measurements are 
recorded in Table 1. 

On November 11, 1958, the child’s temperature 
again rose to 103 r. and his cyanosis increased. He 
had dyspnea, with grunting respiration. Chest rales 
and wheezes increased. ;‘The spleen and_ liver were 
enlarged. Intensive antibiotic! and; digitalis therapy 
was of no avail and the child died on December 5, 
1958. 

Pathologic Findings. The body was.that of a poorly 
nourished white male infant with moderate cyanosis 
of the lips, ear lobes and finger nails. There was slight 
clubbing of the toes. Each pleural cavity contained 
about 50 cc. of serosanguinous fluid. 

The heart weighed 128 gm. (normal 52 gm.) and 
was of abnormal configuration. (Fig. 3.) The aorta 
arose anterior to a markedly dilated pulmonary artery. 
The right atrium was huge, about three times 
larger than the left, and was visible anteriorly to- 
gether with a dilated auricular appendage. The right 
ventricle was conspicuously enlarged and formed 
the blunted apex. A rudimentary left ventricle 
occupied the upper anterior portion of the heart. 
The left atrium was small and completely hidden 
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Fic. 1. Posteroanterior and left anterior oblique films of the chest showing a globular configuration of the heart, with 


enlargement in the transverse diameter and elevation of the apex. There is prominence of the right cardiac border and of 


both the central and peripheral pulmonary blood vessels. 
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Comma 
Fic. 2. A twelve lead electrocardiogram showing marked 
right axis deviation. ‘There is a qRs complex in lead V; 
and large P waves are present in leads 1 and V4, sug- 
gestive of atrial hypertrophy. The tall R in lead V, and 
the deep S waves in V2 to V¢ are suggestive of right 
ventricular hypertrophy. ‘The patient was receiving 
digitalis at the time this record was taken. 
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from the anterior view. Posteriorly, a dilated coronary 
sinus drained into the right atrium and received a 
persistent left cardinal vein. The anterior descending 
branch of the coronary artery coursed to the right of 


the aortic root. 
The right atrioventricular valve was bicuspid (Fig. 


Fic. 3. External view of the heart in sttu showing the huge 
right atrium, enlargement of the right ventricle and the 
dilated pulmonary artery. The arrow points to the hypo- 
plastic anterior aortic arch which arises from the small 
left ventricle. The anterior descending coronary artery 
arises from the right side of the aortic root. 
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Fic. 4. Right atrium; arrow points to the patent foramen 
ovale. Below is the bicuspid right atrioventricular valve. 
Note the hypertrophied wall of the right ventricle. 


4) and a mirror image of a mitral valve. The anterior 
cusp was identical with the aortic cusp of a normal 
mitral valve. A septal leaflet was not present. The 
left atrioventricular valve was atretic, a small dimple 
indicating its site. [he orifice of the coronary sinus and 
the limbus of the fossa ovalis were in the right atrium. 
The fossa ovalis exhibited a small elongated marginal 
defect measuring 0.4 by 0.2 cm. The right ventricle 
communicated with the left through a large 2 by 1.2 
cm. septal detect (hig. 5) located in the upper portion 
of the interventricular septum. The pulmonary valve 
ring measured 5 cm. in circumference and had three 
well formed semilunar valves. The aortic ring was 
guarded by three delicate semilunar valves and meas- 
ured 4 cm. in circumference. 

The right ventricle was greatly dilated and hyper- 
trophied, its wall measuring 7 mm. in thickness. There 
was flattening of the trabeculae carneae with “‘tiger- 


ric. 6. Photomicrograph of a small artery from the lung 
showing conspicuous medial hypertrophy and slight 
thickening of the adventitia. Elastica-van Gieson stain, 
original magnification X 400. 


Fic. 5. Right ventricle with the anatomic configuration of 
a “normal” left ventricle. The forceps hold open the 
dilated pulmonary artery which arises entirely from the 
right ventricle. The arrow points to the large inter- 
ventricular septal defect. 


ing of the subendocardium and myocardium. No 
papillary muscles arose from the septal surface. The 
right ventricle was morphologically similar to the 
usual left ventricle. (Fig. 5.) The left ventricle meas- 
ured 4 mm. in thickness and in configuration resem- 
bled a pulmonary conus. The left atrial wall was 
hypertrophied, measuring 2 mm. in thickness, and the 
endocardium was thickened to 0.5 mm. 

The main trunk of the pulmonary artery arose solely 
from the right ventricle and exhibited a fusiform 
dilatation measuring 6.5 cm. in circumference. The 
aorta arose entirely from the hypoplastic left ventricle 
and had a maximum circumference of 4.3 cm. The 
relative locations of the right and left coronary ostia 
were the reverse of normal. The ductus arteriosus was 
obliterated. 

The right lung weighed 116 gm. (normal 72 gm.), 
the left lung 92 gm. (normal 65 gm.). There were 
several patchy areas of atelectasis bilaterally. The pul- 
monary parenchyma was wet and on section had a 
slightly brown hue and contained foamy material. 
The blood vessels stood out prominently on the cut 
surface. The pulmonary arteries and veins were 
dilated. The trachea contained a_ thick, white foamy 
material. The tracheobronchial lymph nodes were 
enlarged. 

On microscopic examination there were striking 
vascular changes in the lungs. The most prominent 
abnormality of the elastic arteries was marked 
dilatation without structural alteration. The media of 
the muscular arteries was markedly hypertrophied but 
the adventitia was only slightly thickened. (Fig. 6.) 
The most striking change was present in the small 
arteries and arterioles, many of which were hyper- 
trophied, with narrow lumens. The larger veins were 
dilated. Intimal changes were minimal and confined 
to an occasional subintimal patch in some larger 
arteries and veins. Diffuse acute bronchiolitis and 
foci of acute bronchopneumonia were present. 
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COMMENTS 


There has been considerable confusion in the 
terminology used in discussing *‘corrected trans- 
position of the great vessels” since von Rokitan- 
sky [9] originally introduced the concept in 1875. 
Harris and Farber [|7) in an extensive review, 
and more recently Cardell |//| have attempted 
to clarify the problem. In simple transposition 
of the great vessels the arterial trunks are altered 
in their relationship to each other at their origin 
from the ventricles so that the aorta is moved to 
the right and anteriorly and the pulmonary 
artery to the left and posteriorly. The aortic 
orifice, except in the mildest degrees of trans- 
position, opens into the right ventricle and 
receives unaerated blood. The aorta may over- 
ride the interventricular septum, the pulmonary 
artery arising from the right ventricle (Spitzer 
[/7| *“‘type 1’); the aorta only may be trans- 
posed, both vessels arising from the right ventri- 
cle (Spitzer ‘‘type mm’); or the aorta may 
override the interventricular septum, the 
pulmonary artery arising from the left ventricle 
(Spitzer “‘intermediate between types uo and 
ut’). The preceding types represent variations of 
incomplete transposition. In complete transposition 
the anteriorly placed aorta arises solely from 
the right ventricle and the posteriorly situated 
pulmonary artery arises solely from the left 
ventricle (Spitzer ‘“‘crossed or pure transposition 
type mr’). The transposition may be complete 
with both atria opening into the left ventricle; 
the left ventricle then communicated with the 
right ventricle through an interventricular septal 
defect (functional single ventricle of Anderson 
and Spitzer ‘“‘mixed transposition type 
Intermediate forms of the various types exist. 

Inversion and transposition are embryo- 
logically and anatomically distinct anomalies. 
In inversion, an organ or part of an organ is 
formed as the mirror image of the normal. The 
relationships in the transverse plane are altered 
but anteroposterior relations are retained. Thus 
there may be ventricular, bulboventricular, 
sinoatrial or complete inversion (situs inversus) of 
the cardiac chambers. The true origin of a 
cardiac chamber can be ascertained only from 
its internal configuration | /2). 

Anomalies of inversion of the cardiac cham- 
bers and transposition of the great vessels fre- 
quently occur together. Numerous combinations 
are possible. With complete transposition and 
either (1) bulbus inversion, (2) sinoatrial and 
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Fic. 7. Schematic diagram of types of complete transposi- 
tion (after Cardell [70| and Anderson (5)). (A = aorta; 
P = pulmonary artery; LV = morphologic left ven- 
tricle; RV = morphologic right ventricle; LA = 

morphologic left atrium; RA = morphologic mght 
atrium.) The anteroposterior relationship of the great 
vessels is indicated by placing the more anterior vessel 
above the posterior vessel. N indicates a normal heart. 
T indicates complete transposition of the great vessels 
without inversion (blood flow: systemic venous return 
RA-— RV [with pulmonary conus] aorta. Pul- 
monary venous return-* LV [with “aortic 
portion of the bulbus cordis” PA — lungs). Types of 
corrected transposition of the great vessels. Bl indicates 
bulbus inversion. (Blood flow: systemic venous return — 
RA— RV [with “aortic portion of the bulbus cordis” | 
PA— lungs. Pulmonary venous return LV 
‘with pulmonary conus) aorta). B2 indicates sino- 
atrial and ventricular inversion. (Blood flow: Same as 
B1.) B3 indicates bulbo-ventricular inversion. (Blood 
flow: systemic venous return-+ RA- LV [with “aortic 
portion of the bulbus cordis’|—* PA— lungs. Pulmo- 
nary venous return RV [with pulmonary conus, 
—» aorta). B4 indicates sino-atrial inversion. (Blood flow: 
Same as B3.) 


ventricular inversion, (3) bulboventricular in- 
version, or (4) sinoatrial inversion (Fig. 7, types 
B1 to B4 of Cardell |/0}), the anteriorly placed 
aorta receives aerated blood and the posteriorly 
placed pulmonary artery receives unoxygenated 
blood. Thus there is functional correction (the 
“corrected transposition” of von Rokitansky 
“the inverted transposition” of Spitzer |//), and 
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Fic. 8. Schematic representation of the heart. The ar- 
rows indicate the direction of blood flow: S.V.C. = 


superior vena cava; I.V.C. = inferior vena _ cava; 
R.A. = right atrium; L.A. = left atrium; P.A. = pul- 
monary artery; P.V. = pulmonary vein; I.A.S.D. = 
interatrial septal defect; I.V.S.D. = interventricular 
septal defect; A-V valves = atrioventricular valves; 
R.V. = right ventricle, (morphologic left ventricle); and 
L.V. = left ventricle (morphologic right ventricle with 


pulmonary conus). 


‘“non-cyvanotic corrected forms” of Anderson 
'5\). The “correction” may be interfered with 
by the presence of associated defects such as 
interventricular or interatrial septal defects, a 
patent ductus arteriosus, pulmonic stenosis or, 
as in our case, by left atrioventricular valve 
atresia. In spite of the fact that these associated 
defects may cause cyanosis, we believe that the 
term “corrected transposition” is still valid in 
these cases since in the absence of the associated 
defects the aorta would receive fully aerated 
blood. 

As noted in the protocol and as seen in Figures 
3 through 5 and 8, this patient had a corrected 
transposition of the great vessels with bulbo- 
ventricular inversion, inversion of the coronary 
arteries and a bicuspid right atrioventricular 
valve |/3|. The corrected transposition in our 


patient was type B3, the most frequent type 
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noted by Cardell |//| and Anderson [5]. The 
atrioventricular valve on the left side was 
atretic. Because of the inversion of the atrioven- 
tricular valves, as indicated by the bicuspid valve 
on the right side, it is probable that there was 
atresia of a tricuspid valve on the left. Harris and 
Farber |7| noted the occurrence of atresia of the 
left atrioventricular valve in association with 
corrected transposition of the great vessels and 
bulboventricular inversion. They correctly 
pointed out that anatomically these cases must 
be considered examples of atresia of a tricuspid 
valve on the left side, not of mitral atresia. The 
distinction is an anatomical rather than a 
functional one, since atresia of the left atrioven- 
tricular valve, whether a mitral or a tricuspid, 
affects hemodynamics in the same way. 

The syndrome of cyanosis, clubbing of the 
fingers and toes, pulmonary hypertension equal 
to systemic blood pressure, and right-to-left 
shunt conform to the criteria of Eisenmenger’s 
syndrome as stated by Wood {4}. The functional 
and anatomical considerations of this anomaly 
account for the development of the Eisenmenger 
syndrome. 

As seen in Figure 8, all oxygenated blood 
entering the left atrium must pass through the 
atrial septal defect into the right atrium where 
it is mixed with venous blood returning from the 
systemic circulation. The blood then passes in a 
normal! direction from the right atrium to the 
right ventricle. The blood then has two pathways 
of egress both of which are necessary to maintain 
life. One exit is directly into the pulmonary 
artery, the other is through the interventricular 
septal defect into the hypoplastic left ventricle 
and into the aorta. The interventricular septal 
defect must be of sufficient size to permit enough 
right-to-left blood flow to maintain the systemic 
circulation. Under these conditions the right 
ventricle functions like a single common ven- 
tricle supplying blood to both pulmonary and 
systemic circulations. With this single common 
ventricle, pulmonary systolic pressure equal 
to right ventricular and aortic systolic pres- 
sures must be present at the time of or shortly 
after birth, since any variation from equality 
would result in selective shunting into the 
circuit with the lower pressure. Increased 
resistance must be present in the pulmonary 
circuit since an increase in blood flow neces- 
sary to account for the pulmonary hyper- 
tension would be incompatible with life (vir- 
tually all blood would be recircuited through 
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the pulmonary circulation without adequate 
systemic flow). We cannot say whether the 
pulmonary vascular changes in this patient 
represent a response to: (1) increased blood flow; 
(2) persistence of high fetal pulmonary resist- 
ance; (3) outflow obstruction from the left atrium 
due to atresia of the left atrioventricular valve 
together with a relatively small foramen ovale, 
resulting in impaired venous return and _ pul- 
monary venous hypertension; or (4) hypoxia 
related to hypoventilation associated with pul- 
monary infection. All potential etiologic mecha- 
nisms may be present as soon as pulmonary 
respiration is established in the presence of this 
cardiac anomaly. 

With an understanding of these dynamic con- 
siderations, right heart catheterization can be of 
great assistance in making the clinical diagnosis, 
and a more thorough analysis of our own results 
might have led us to a more detailed diagnosis 
during life. The catheter entered the left atrium 
through an interatrial communication. The pres- 
ence of a left-to-right shunt at the atrial level, as 
shown by the step-up of oxygen in the right 
atrium, clearly indicated an interatrial septal 
defect. The different saturations of oxygen and 
pressures in the right and left atria made the 
diagnosis of single atrium unlikely. The mild 
degree of unsaturation in the pulmonary vein 
was due to hypoxia during the procedure. There 
was no significant difference in the oxygen 
content of the blood from the left atrium 
and left pulmonary vein, indicating the absence 
of a right-to-left atrial shunt. At the first 
catheterization the mean right atrial pressure 
was 22 mm. Hg and the mean left atrial pressure 
28 mm. He. This combination of left-to-right 
shunt, absence of evidence for a right-to-left 
shunt, and elevation of the left atrial pressure 
above that of the right atrium indicated outflow 
obstruction from the left side of the heart. There 
were no Clinical findings or peripheral dynamics 
to suggest obstruction to outflow from the left 
ventricle, as in aortic stenosis. ‘Therefore it was 
apparent that the obstruction was at or near the 
level of the mitral valve, although combined 
mitral and aortic atresia as described by Walker 
and Klinck | 74] could not be ruled out. 

On the repeat catheterization a further 
step-up of oxygen was noted in the right ven- 


tricle. This was interpreted before death as due | 


to either an interventricular septal defect with a 
left-to-right shunt or secondary to laminar blood 
flow from the atrial septal defect, with more 
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complete mixing at the ventricular level. The 
latter interpretation is the only tenable one in the 
presence of atresia of the left atrioventricular 
valve since there could not be any blood flow in 
the normal direction into the left ventricle, and 
therefore shunting of blood from the left ven- 
tricle to the right ventricle would be impossible. 

There was right ventricular and pulmonary 
artery hypertension equivalent to systemic 
systolic pressure, with decreased oxygen satura- 
tion in the peripheral arteries. Peripheral arterial 
oxgen saturation was equal to or lower than 
that found in the right ventricle and pulmonary 
artery, indicating that the pulmonary artery 
and aorta arose entirely from the right ventricle, 
i.e., no oxygenated blood entered the aorta distal 
to the level of the right ventricle. Since there 
was no evidence for a right-to-left shunt at 
the atrial level, a right-to-left shunt at either the 
ventricular or pulmonary arterial level must 
have accounted for the peripheral arterial 
unsaturation. According to Edwards [3], in 
atresia of the left atrioventricular valve the 
right-to-left communication is most frequently 
at the ventricular level, but clinically and by 
catheterization we were unable to determine the 
level of the shunt. Angiocardiography is fre- 
quently useful in evaluation of these cases (5). 

In a review of seventeen patients with cor- 
rected transposition and various associated 
defects Anderson |5| noted that in all patients the 
electrocardiogram showed an RS in leads 1 and 
aVL. A gR in lead V;, RS in lead Vz and pro- 
longation of the P-R interval were frequently 
noted. The electrocardiogram in our patient 
showed marked right axis deviation with an rS in 
leads u and aVL, a qR in leads m and aVF, a 
qRs in lead V,; and rS in lead V¢. These findings, 
at sixteen months of age, suggest right ventric- 
ular hypertrophy. The more marked preponder- 
ance of ‘“‘right-sided”’ potentials in the electro- 
cardiogram of our patient, in contrast to those 
of Anderson [5], may be a reflection of the 
hypoplastic left ventricle. 


SUMMARY 


1. A patient with atresia of the left atrio- 
ventricular valve associated with a corrected 
transposition of the great vessels is presented. 
The pathological and hemodynamic findings 
are discussed. 

2. This lesion produces pulmonary hyperten- 


sion equal to systemic systolic pressure and a 


right-to-left shunt. It is considered to be a 
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previously unreported cause of the Lisenmenger 


svndrome. 


6. 
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HOW WOULD YOU DEFINE 
the ideal 


The qualities to be sought in an ideal diuretic have been 


listed! as follows: 
“(1) Sustained rather than abrupt violent action. 


(2) Reduced capacity for electrolyte upheaval. 

(3) Convenience of administration; self-administration (oral, 
rectal, or subcutaneous). 

(4) Decreased toxicity (systemic and local irritant action, 
especially of the gastrointestinal tract). 

(5) Effectiveness where others are ineffectual or contra- 
indicated. 

(6) Applicability in cases with a history of allergic reaction 
to other diuretics.” 


It would be rash to term any drug ideal. [t is safe to say, 
however, that Aldactone very closely approximates these six 
requirements. Most importantly, Aldactone often relieves 
edema and ascites resistant or not optimally responsive to 
conventional diuretics. By blocking the action of the potent 
salt-retaining hormone, aldosterone, Aldactone, used alone 
or in synergistic combination with other potent agents, estab- 
lishes satisfactory diuresis in most edematous patients who 
have heretofore been considered beyond the help of medical 
management. Aldactone offers a fundamentally new approach 
to the control of edema in such disorders as congestive heart 
failure, hepatic cirrhosis, the nephrotic syndrome and idio- 
pathic edema. 


ALDA CT ON EK - supplied as compression-coated yellow tablets of 100 mg. 


(brand of spironolactone) 


1. Modell, W.: Am. J. Cardiol. 3:139 (Feb.) 1959. 
Research in the Service of Medicine G.D. S EARLE & CO. 
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Back again 


with renewed joint pain 
and stiffness...discouraged, 
worried, dissatisfied. Her 
morale alone demands a 
new approach. But what? 


This time... 


prednisolone-hydroxyzine HC! 


IN RHEUMATOID ARTHRITIS 


Combines the established steroid, prednisolone (Sterane®) with tension- 
easing hydroxyzine HCl. When anxiety impedes clinical response, 
ATARAXOID offers superior control—often at lower steroid dosage in the 
case of certain rheumatic disorders—and without unexpected side effects. 


also indicated in bronchial asthma and inflammatory/allergic dermatoses 


ATARAXOID provides 10 mg. hydroxyzine HCi with vari- 
ous potencies of prednisolone per tablet: ATARAXOID 5.0 
scored, green tablets, 5 mg. ATARAXOID 2.5 scored, biue 
tablets, 2.5 mg. ATARAXOID 1.0 scored, orchid tablets, Img. 


Professional information Avaiiabie on Request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., inc. Brooklyn 6, New York Pfizer Science for the world's well-being™ 


The whole family likes “Premarin” 


N a sense, when you prescribe “Premarin” for a 

wife and mother who is suffering in the meno- 
pause, chances are you're treating the whole family. 
Junior, Sis, and Dad, just like Mom, can tell the 
difference right off. 

Mother isn’t just more tranquil on “Premarin” 
therapy. Hundreds of published reports tell us she 
takes a positive outlook on life. She feels good. And 
we all know that’s the single most important factor 
for a happy home. 

Women on “Premarin” receive treatment that 


covers every aspect of the menopause, including 
prompt relief of physical distress. 

Is it any wonder physicians say the woman suffer- 
ing in the menopause deserves “Premarin”? Many a 
family would agree. 

“Premarin,” conjugated estrogens (equine), a com- 
plete natural estrogen complex, is available as tablets 
and liquid, and also in combination with meprobamate 
or methyltestosterone. 

Ayerst Laboratories * New York 16, N. Y. 
Montreal, Canada 
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EXCHANGE PECTIN, N.F. 


Key to effective treatment 
of gastro-intestinal disorders 


Diarrheas...dysenteries...many other intes- 
tinal disorders...respond quickly and favor- 
ably to treatment with pharmaceutical 
specialties whose key ingredient is a citrus 
pectin or derivative in adequate dosage. 
Exchange Brand Pectin N.F. will provide a 
dependable therapeutic dosage of galac- 
turonic acid—the recognized detoxicating 
factor in the pectin. 


Exchange Brand Citrus Pectin and pectin 


derivatives widely used in therapeutic 
specialties include: 


PECTIN N.F.; PECTIN CELLULOSE COMPLEX; 
POLYGALACTURONIC, GALACTURONIC ACIDS, 


These are available to the medical profession 
in specialties of leading pharmaceutical 
manufacturers, Literature and up-to-date 
bibliography available from Sunkist Growers, 
Pharmaceutical Division. Address: 720 E. 
Sunkist Street, Ontario, California. 


Sunkist Growers PRODUCTS SALES DEPARTMENT «© PHARMACEUTICAL DIVISION 


Ontario, California 
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A NEW CLASS OF DRUG FOR THE RELIEF OF PAIN 


phenyramido!l HC! 


the first analgom ylaxant fe¥ « single chemical 
that 1s both a general non- ten analgesic 
and an effective muscle relaxant 
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one tablet two action Myolaxant Analexin 
laxes muscle inst analgomy 
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typical results with 
Analexin and Analexin-AF in 
abdominal and pelvic pain- 


No. Slight or 
Condition Patients | no relief 
pain associated with: 
duodenal ulcer 10 | 9 T 
hiatus hernia l 7 
gallbladder colic 5 | 2 
dysmenorrhea 96 | 88 8 
abdominal distress (flatulence, colic, 10 [ 6 4 
constipation, etc.) 
epigastric distress (pylorospasm, gastritis, etc.) 10 7 3 
genitourinary pain 3 3 
pelvic pain (chronic P.I.D., endometriosis, etc.) 12 8 a 
postpartum pain 100 100 
Totals 247 224 23 


*Generically designated as phenyramido! HCI in clinica! tricls 


typical comments from investigators 


“Not only is satisfactory relief of painful states achieved in the majority of 
patients regardless of etiology and duration of pain, but there is also no evidence 
suggestive of cumulative tcxicity. Furthermore, in contrast to codeine and meperi- 
dine, the likelihood of untoward reactions occurring in ambulant patients is not 
high." 


When phenyramidol with aspirin was used to replace aspirin and codeine, 
", . . Codeine grains ¥2 with aspirin grains 10. Its clinical effectiveness wos 
exactly the same as the former two agents combined.'”® 


The patients with duodenal ulcer ". . . presented an excellent symptomatic 
control of their complaints. These patients were previously under treatment with 
antacids, antispasmodics and sedatives with recurrent pain and unsatisfactory 
control. Phenyramidol usually administered alone but occasionally with an 
antacid resulted in control of 9 of the 10 patients.'” 


REFERENCES: |. O'Dell, T. B., ef a/.: J. Pharmacol. & Exper. Therap. 128:65, 1960. 2. O'Dell, T. B.. of ef: Fed. 
Proc. 18:694, 1959. 3. Gray, A. P., and Heitmeier, D. E.: J. Am. Chem. Soc. 8):4347, 1959. 4. Gray, A. ?., ef a! 
J. Am. Chem. Soc. 81:4351, 1959. 5. Batterman, R. C., ef a/.: Am. J. Med. Se. 238:315, 1959. 6 511.5912, Clinica! 
Dota from the files of the Medical Department, Irwin, Neisler & Co., 1959. 7. Battermon, &. C.: Peper presented 
at the New York Academy of Sciences Symposium on ‘‘Non-narcotic Drugs for the Relief of Poin,” Dec. 4, 1959. 
8. Wainer, A. S.: Paper presented at the New York Academy of Sciences Symposium, Dec. 5, 195%. 
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Your patient responds within 
a few days. Thanks to your 
prompt treatment and the 
smooth action of Deprol, 
his depression is relieved 
and his anxiety calmed — 
often in two or three days. 
He eats properly, sleeps 
well, and his depression no 
longer complicates your 
basic regimen. 


q 
é 
£ 

Aa 
‘ 
eh 


calms anxiety 


For cardiovascular and G.I. patients — 
a smooth, balanced action that lifts depression 
as it calms anxiety...rapidly and safely 


Balances the mood — no *‘seesaw” effect of 
amphetamine-barbiturates and energizers. While 
umphetamines and energizers may stimulate the 
patient — they often aggravate anxiety and tension. 
And although amphetamine-barbiturate combina- 
tions may counteract excessive stimulation — they 
often deepen depression. 


In contrast to such “seesaw” effects, Deprol lifts 
depression as it calms anxiety—both at the same time. 


Acts swiftly — the patient often feels better, sleeps 
better, within two or three days. Unlike the delayed 
action of most other antidepressant drugs, which may 
tuke two to six weeks to bring results, Deprol relieves 
the patient quickly — often within two or three days. 


Acts safely—no danger of hypotension or liver 
damage. Deprol does not cause liver toxicity, hypo- 
tension, tachycardia, jitteriness, vomiting, constipa- 
tion or psychotic reactions frequently reported with 
other antidepressant drugs. It can be safely admin- 
istered with basic therapy. 


PATIENTS 


64 
CUMULATIVE ve 
IMPROVEMENT 
RATE 


DEPROL « PLACEBO 


(CMOSS- OVER TECHNIC)? 


SwitcHeo FO 
PLACEBO 


<> 10 21 49.77 
McClure ot ol. (Am. Pract. & Oigest Treat. 1525. 


Results of a controlled study of 128% patient« 
conducted by General Practitioners, Interniets, 
Gastroenterologists, Urologists, Surgeons, Proe- 
tologists and others in collaboration with 
Psychiatrists. 


A As 
BIBLIOGRAPHY (11 clinical studios, 764 patients): 
1. Alesender, (35 Chemothereoy of Ute of 
meorobomeote combined « th me [2 bers ore) 


hydrochloride. JAMA. 1661019. Merch 1956. C. ane 
H. N. (SO patients) Meorobemete ard Ge 
os ediunctive therapy for advanced cancer Ant. 
biotic Med. & Clin. Therepy 6648, Now 1957. Gell. J 
Senty, A. and Pylito, F. (77 gatients): Treatment of 
in office practice. Dis. Nerv. System 20263, June 1999. Breiner, C. 
(3! patients}. On mente! deorewions. Dis. (Sector 
Two), May 1959. Lendmen, M. patients) Choosing Me 


Dosage: Usual starting dose is 1 tablet q.i.d. 


drug for the potient. Submitted for 1960. MeCivre, ©. W, 


When necessary, this may be gradually increased Popes, P. N., Soeore, G. Palmer, E.. Slortery, 
up to 3 tablets q.i.d. Henken, S., Wood, C. A. and Ceresio, G. & (129 ‘reer 
ment of depression—New technics end therepy. Am. Pract. & Digest 
Composition: 1 meg. 2-diethylaminoethy] benzilate 10.1525, Sept. 1959. 7. Pennington, V. M. (195 satients): 
hydrochloride (benactyzine and benactyzine (Deprol) in the trearment of chromic Brain syndrome, seh 
400 mg. meprobamate. phrenia and senility. Geriatrics Soc. 7.656, Aug 1957 —_q ~ 
K. ond Ewing, J. (35 patients): in depressive conditions. Dis 
of scored tablets. Nerv. System 20.364, (Section One}. Aug. 1957. 9 Buchwarger, A 

rite tor erature and samp potients): Use of Deoro! (meprobermote combired wilh re 


chioride) in the office treatment of deorenion. District of 
Columbia 28.438, Aug. 1959. 16. Sette’. E. (S52 patients) Treatment of 
depression in the e:derly with @ Ge 
combinotion (Depro!l!. Antibietic Med. & Clin. 728. 
WALLACE LABORATORIES / New Brunswick, N. J. 11. Solitter, S. (84 patients). The core of the end he Georened, 
Submitted for publication, 1959. 
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NOW... he first trulv effective and safe 
and acute 


polycarboph!- thihexino!l methyibrom:de! 


IN CONVENIENT TABLET FORM 


A totally new agent, for non-opiate control of the dual problem 


Unexcelled therapeutic response, 85% of 
the chronic cases, 93% of the acute."* 


The culmination of a decade of 
laboratory experimentation and over five 
years of clinical confirmation. 


For too fluid feces, an extraordinary 
ability to absorb free fecal water. 


For too frequent evacuations, superior, 
yet selective, antimotility action. 


Convenient tablet form; simple, uncom- 
plicated dosage schedule (1 tablet q.i.d.). 


Even where all other agents have failed — 
Sorboquel arrests long-standing, 
uncontrolled, exhausting diarrheas 


Unexcelled Therapeutic Response: Results of the Administration of Sorboquel Tabiets'* 


Response 
No. of Patients Excellent Good Poor 
Chronic Diarrhea* 485 335 
¥ 
84.7% 
Acute Diarrhea** 332 288 


*Chronic diarrheas include irritable bowel syndrome, regional enteritis, diverticulitis and ulcera- 
tive colitis, postantibiotic enteritis, malabsorption syndrome, radiation proctitis, surgically 
short-circuited intestinal states. Diarrhea had persisted for more than a year in a large percent- 
age with bowel movement frequency averaging from 5 to more than 10 a day. In most patients, 
SORBOQUEL controlled the condition within 3 days, even where other agents had failed. 


**Acute diarrheas include nonspecific gastroenteritis, enteritis, enterocolitis. Control of the diar- 
rhea was achieved within 24 hours in most cases. 


93.4% 


Sorboquel esis Ciarrhe: 
even where all other agents have failed 


The components in Sorboquel: the culmination of many years of development 


SORBOQUEL Tablets combine two unique and hitherto unavailable antidiarrheal agents—poly- 
carbophil and thihexinol methylbromide. Acting together, through different but complementary 
mechanisms, these components in SORBOQUEL absorb free fecal water and quell hypermotility 


and associated spasm to an exceptional degree. 
For too fluid feces, an extraordinary ability to absorb free fecal water 
(through the hydrosorptive action of new polycarbophil) 


(a) (b) (c) 
Dry State Swollen State Demonstration of the dependence of 
Demonstration of the Note the particulate nature swelling of polycarbophil on pH 


of swollen polycarbophil. Impaction is (a) pH of stomach: (b) pH of 


particulate nature of 
duodenum; (c) pH of intestines. 


dry polycarbophil. virtually impossible. 
A newly synthesized macromolecular substance exhibiting extraordinary capacity for absorption 
and retention of free fecal water™'' ® the colloidal suspension is free-flowing, since, in the swollen 
or hydrated state, the particulate structure is retained” ® exerts marked hydrosorptive action 
only on reaching the alkaline medium of the small intestine and colon ® virtually free of impaction 
qualities ® pharmacologically inert, not absorbed from the gut"* 


Convenient tablet form; simple, uncomplicated dosage schedule 


SORBOQUEL DOSAGE: For older children and adults, initial dosage of one SorBOQUEL Tablet q.i.d. 
is usually adequate. Severe diarrheas may require six, or even eight, tablets in divided daily 
doses. (Dosages exceeding six tablets a day should not be employed over prolonged periods. ) 
Many patients can be maintained on one to three tablets daily after the diarrhea is brought 


under control. 
SIDE EFFECTS: The incidence of side effects at recommended dosage is negligible. (The usual 
precautions when using parasympatholytic agents should be observed. Complete information 


regarding the use of SORBOQUEL TABLETs is available on request. 
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DUAL ACTION the first truly effective 
agent to control the dual problem 
Wh Oque of diarrhea: too fluid feces, 
too frequent evacuations 
TABLETS 


For too frequent evacuations, superior, yet selective, antimotility action 
(through the parasympatholytic action of thihexinol methylbromide) 


(a) (b) (ce) 


90-minute film demonstrating 6-hour film alter administration Inhibition of methacholine-induced 

hypermotility of gastrointestinal of thihexinol to patient showing spasm by thihexinol in isolated rabbit 

tract in patient. marked inhibition of gastro- intestine. Time of graph is 40 minutes 
intestinal motility. (a) normal motility; (b) methacholine. 


40 meg./L; (c) thihexinol, 10 mcg./ml. 


A new, superior parasympatholytic agent with a dominant inhibitory action on intestinal 
motor function'*'® # onset of intestinal motor inhibition has been shown to occur within 70-20 
minutes'* @does not interfere with gastric secretion or digestive processes ®unusually free from 
atropine-like side effects ® its enteral antimotility action permits polycarbophil to exert maximal 
water-binding effect 


SUPPLIED: SORBOQUEL TABLETS, bottles of 50 and 250. Each tablet contains 0.5 Gm. polycar- 
bophil and 15 mg. thihexinol methylbromide. 


REFERENCES:1. Hock, C. W.: Med. Times 88:320 (March) 1960. 2. Winkelstein, A.: Personal communication. 3. Berkowitz, D. 
in press. 4. Lind, H. E.: Personal communication. 5. Seneca, H.: in press. 6. Riese. J. A.: Personal communication. 7. Gilbert, 
A_S.. Schwartz. 1. R., and Matzner, M. J.: Submitted for publication. 8. Personal communications to Medical Department, White 
Laboratories, Inc. 9. Pimparker, B. D.; Paustian, F. F.; Roth, J. L. A., and Bockus, H. L.: To be published. 10. Texter, E. C 

Personal communication. 11. Clinical reports to Medical Department, White Laboratories, Inc. 12. Grossman, A. J.; Batterman. 
R_C.. and Leifer. J. Am. Geriat. Soc. 5:187 ( Feb.) 1957. 13. McHardy. G.; Browne, McHardy. Bodet, C., and Ward, § 

Am. J. Gastroenterol, 24.601 (Dec.) 1955. 14. Shay, H.: Personal communication. 15. Hirsh, H.: Personal communication. 16 


Bercovitz, L. T.: J. Am. Geriat. Soc. 5:940 (Nov.) 1957. 


WHITE LABORATORIES. INC.. Kenilworth. New Jersey 


‘round-the-clock relief 
of Duodenal Ulcers q 
and other G.I. disturbances @ 


* 


with 


oxyphencyclimine HCl, 10 mg. 


b.2.d. 


“Good symptomatic responses were seen in 91 of 96 

[patients] treated for periods up to one year with aver- 

age doses of 10 mg. twice daily.” 

“{Daricon] appears to be a valuable agent... for day- 

to-day maintenance of all peptic ulcer patients.” 
Winkelstein, A.: Am. J. Gastroenterol. 32:66-70 (July) 1959. 


Additional information is available on request from the 
Medical Department, Pfizer Laboratories, Brooklyn 6, N. Y. 


(Pfizer) Science for the world’s well-being™ 
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are your Hypertensives bothered by 


NASAL CONGESTION? 


Of 403 Hypertensive and Anxiety Patients Treated with 
Harmonyl, only 12—2.7%—Reported Nasal Congestion* 


switch your working hypertensives to 


Harmonyl. 


(Deserpidine, Abbott) 
ASSBOTT 


*See page %/ for footnotes and dosage 


still available! 


a limited number of copies of 


The § poseum 


Price $4.00 


This appeared in the December Issue of 


The American Journal of Medicine 


ll East 36TH STREET 
NEW YORK 16, N. y. 
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QUINAGLUTE 
DURA-TAB S.M. 


PROVIDES ORAL 
QUINIDINE 
TOLERATED 


because it is 10 times as 


soluble as the sulfate 


SAMPLES and Pon in q. 12 h. dosage each Sustained Medication* dose maintains 

Morature—write... uniformly effective, virtually non-fluctuating blood levels, all 
day, all night. 

WY N N in cardiac arrhythmias for maximum quinidine efficacy, toler- 

PHARMACAL ance, convenience!5— specify Quinaglute Dura-Tab S.M. 

CORPORATION Bottles of 30, 100 and 250. 


Lancaster Ave. at 51st St. 


Philadelphia 31, Pa. 1. Bellet, S., Finkelstein, D., and Gilmore, H.: A.M.A. Archives Int. 


Med. 100:750, 1957. 2. Bellet, S.: Amer. Heart J. 56:479, 1958. 
3. Bellet, S.: Amer. J. Cardiology 4:268, 1959. 4. Finkelstein, D.: 
Penn. Med. J. 61:1216, 1958. 5. DiPalma, J. R.: Progress in Cardio- 
*U.S. Patent 2,895,881 vascular Dis, 2:343, 1960. also available: INJECTABLE QUINAGLUTE 


ABBOTT 


*See page 91 for footnotes and dosage 


CHANGING YOUR ADDRESS? 


Please fill out and return the coupon below: 


THE AMERICAN JOURNAL OF MEDICINE 

Mailing Dept., 11 East 36th Street, New York 16. N. Y. 

please print) 


New Appress: 


Zone State 


ForMER Appress: 
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OFFICE . VERSATILITY 


PORTABILITY 


MOBILITY 


electrocardiograp 


Why not just one “all-purpose” electrocardiograph — 

for house calls... office use with a choice of chart speeds, 
sensitivities, recording capabilities . . . mobile “heart 
station” use in clinics and hospitals? Because each need 
calls for specific, individual instrument characteristics — as 
found in these three Sanborn electrocardiographs. 


The Sanborn Model 300 Visette weighs only 18 pounds, is 

as small! as a brief case, has rugged, largely transistorized 
circuitry. The Model 100 Viso-Cardiette is also portable, but 
expressly designed for use where the versatility of two chart 
speeds, three sensitivities, and provision for monitoring 

and other types of recording are desired. The third Sanborn 
instrument is the Model 100M ‘‘*Mobile Viso’’ — identical 
in circuitry to the 100, but in a mobile cabinet of either 
mahogany or rugged, stain-resistant plastic laminate. 


Each ECG has particular usefulness . . . and each offers 
proven design and performance. Ask your nearby Sanborn 
man to demonstrate the instrument of your choice — 
designed for your needs. 


SAN BORN conv 


MEDICAL DIVISION, 175 Wyman St., Waltham 54, Massachusetts 
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are your Hypertensives plagued by 


DEPRESSION? 


Of 403 Hypertensive and Mixed Anxiety 
Patients Treated With Harmonyl, only 6 
—1.5%—Reported Depression. 


switch your working hypertensives to 


Harmonyl 


(Deserpidine, Abbott) 
*See page 91 for footnotes and dosages. 


Doctor, do you feel that your colleagues are missing important new medical findings 
by not reading The American Journal of Medicine? 


Let us send them a complimentary copy of course, there is no obligation to you or 
your colleagues. Just fill out the coupon and mail it to us. 


Dr. Dr. 

Address Addres: 

Dy. Your Name 
Address Address 


N1-6-00) 


The American Journal of Medicine 
11 East 36th Street, New York 16, New York 
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CLINICAL BRIEFS FOR MODERN PRACTICE 


Is pregnancy an etiological factor 
in the development of gallstones ? 


No definite relationship between pregnancy and the formation of gall- 
stones was demonstrated in a recently concluded clinical study. Of 352 
asymptomatic pregnant women studied by interview, clinical history, 
and cholecystography, only 11 (3.1 per cent) had gallstones. 


Age of patient 
10-19 


(98 patients) 0 with stones 


20-29 


(210 patients 


30-39 


‘41 patients) 2 with stones 


40-49 | 0 with stones 


(3 patients) 
Stones 


Source: Large, A. M.; Lofstrom, J. E., and Stevenson, C. S.: A.M.A. Arch. Surg. 78:966, 1959. 


No stones 


When functional GI distress indicates medical management... 


DECHOLIN ‘wit, BELLADONNA 


(dehydrocholic acid with belladonna, AMES) 
provides true hydrocholeresis plus reliable spasmolysis 


In medical management, ...recommended for patients with a clinical history of 
biliary tract disease when gallbladder disease has not been confirmed. 


*Best, R. R.: Mod. Med. 25:264 (March 15) 1957. 


Available: Decnotin / Belladonna tablets (dehydrocholic acid, AMES) 3% gr. (250 mg.) 
and extract of belladonna “% gr. (10 mg.). Bottles of 100 and 500. 


DECHOLIN®:.. hydrocholeresis AMES 


(dehydrocholic acid, AMEs) Elkhort Indiona 


Toronto Conedo 


Available: Decuo.in tablets: (dehydrocholic acid, AMES) 
3% gr. (250 mg.). Bottles of 100, 500, and 1,000. 
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Depression in 
Drug Treatment 


of Hypertension 


Of 403 Hypertensive 

and Misred Anxiety Patients 
Treated With Harmonyl, Only 6— 
1.5°, —Reported Depression (mild) 


Presented are notes from three clinical studies. 
Harmony! was used as sole agent of therapy 
by 403 mixed hypertensives, and patients 
with mild functional psychiatric disorders. 
Only six reported mild depression concurrent 
with therapy —an incidence of 1.5°). 


Study «1. Two hundred and eighty-three pa- 
tients treated in private practice, at hospital! 
outpatient clinics, and in office psychiatric 
practice. Average initial dosage of Harmony! 
was 0.1 mg. to 0.25 mg. three or four times 
daily. No patient received more than 6 mg. 
daily. Six reports of mild depression. 

Study «2. Eighty patients with benign essen- 
tial hypertension were studied via “double- 
blind” method. Mean daily dosage of Har- 
mony! was 0.25 mg., with a minimum dosage 
of 0.1 mg. and a maximum of 0.5 mg. daily. 
No reports of depression.’ 


Study «3. Forty patients with hypertension 
and anxiety neurosis .. . from mild to moder- 
ately severe. Half of the group had received 
other antihypertensive agents at one time or 
another; these were discontinued before and 
throughout the study. Usual dosage of Har- 
mony! was 0.1 mg. three times daily after 
meals. Sometimes an additional dose was 
taken at bedtime. No reports of depression 
associated with this therapy.’ 


Other investigators have found so little in- 
dication of depression with Harmony! ther- 
apy that they do not record it as a significant 
side-effect. 


1. Billow, B.W. et al., The Use of a New Rauwolfla Deriva- 
tive, Deserpidine, in Mild Functional Disturbances and 
Office Psychiatry, N.Y. J. Med., 59:1789, May, 1969 

2. Winser, Comparative Effects of Various Kauwolfia 
Alkaloids in Hypertension, Diseases of the Chest, 35.415, 
April, 1959. 

3. Rawls, W.B. and Evans, W.L. Jr.. Clinical Experiences 
with Deserpidine in the oe nt of Hypertension and 
Anxiety Neurosis, N.Y. J. Med., 59:1774, May, 1959. 


switch your working hypertensive to 


Harmonyl. =) 


(Deserpidine, Abbott) 
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to help control 
progressive disorders 


of aging... 


ELDEC 


mineral-vitamin-hormone supplement 


KAPSEALS” 


begins at 40 


Taken during the middle years, ELDEC 
Kapseals help forestall nutritional and hor- 
monal deficiencies that contribute to the 
troublesome disorders of aging. ELDEC 
Kapseals prov idle comprehensive physiologic 
supplementation...aid in maintaining meta- 
bolic efficiency. At a time when normal func- 
tion is de lining. ELDEC Kapseals help lay at 
firm foundation for good health and vitality 
in the later years. 


— 


A 


PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 
er 


‘Every illness includes 
some nutritional, metabolic dis- 
turbance either directly or in- 


directly.” 


Keep informed of new 


developments in: 
Nutrition 
Metabolism 


Endocrinology 
Diet Therapy 


Read—— 
The American Journal 
of Clinical Nutrition 


(issued bimonthly) 


WRITE FOR YOUR FREE 


SAMPLE COPY 


The American Journal of 


Clinical Nutrition 


11 EAST 3BOTH STREET 


NEW YORK 16, N.Y. 
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The 
“practical approach” 
to 


clinical cardiology 


1s found in 


THE AMERICAN JOURNAL 
OF CARDIOLOGY 


Issued monthly 


as the official publication of 
The American College 


of Cardiology 


WRITE FOR YOUR FREE 


SAMPLE COPY 


The American Journal of 


Cardiology 


11 EAST 3OTH STREET 
NEW YORK 16, N.Y. 


for happy, 


healthy retirement years 


ELDEC 


KAPSEALS 


begins at 40 


Physiologic Prophylaxis 

* 10 important vitamins plus minerals to help 
maintain cellular function and correct 
deficiencies 

. protein improvement factors to help compet- 
sute for unwise choice of food 

¢ digestive enzymes to aid in offsetting decreased 
natural production 

¢ steroids to stimulate metabolism and prevent or 
help correct protein depletion states 
Packaging: ELDEC Kapseals are available im buttles of 100. 


PARKE, DAVIS & COMPANY 
. Detroit 32, Michigan 
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To control 


fear, 


A Century of 
Service to Medicine 


frequency, 


% 


and severity of anginal attacks 


nitrate 


Meprobamate and Pentaerythrito! Tetranitrate, Wyeth 


EQUANITRATE helps control pain and accompanying anxiety in angina 
pectoris. It reduces the number and severity of attacks, increases exercise 
tolerance, and lessens nitroglycerin dependence. | 

A recent double-blind studyf comparing meprobamate, a placebo, PETN, 
and EQUANITRATE States: “The best results ...1n both clinical and electro- 
cardiographic response, were observed with a combination of meprobamate 
and pentaerythritol tetranitrate [EQUANITRATE]....” 

For further information on prescribing and administering EQUANITRATE 
see descriptive literature, available on request. 


Wyeth Laboratories Philadelphia 1, Pa. 


tRussek, H.I.: Am. J. Cardiol. 3:547 (April) 1959. *Trademark 


Supplied: EQUANITRATE 10 (200 mg. meprobamate, 10 mg. pentaerythritol tetranitrate), 
white oval tablets, vials of 50. EQUANITRATE 20 (200 mg. meprobamate, 20 mg. pentaeryth- 
ritol tetranitrate), yellow oval tablets, vials of 50. 
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MULTI-FACETED 
CONTROL IN 
PARKINSONISM 


a 


Nonsoporific 


No known organic 
/ 


a Lessens rigidity and tremor e Highly selective action 
b Energizes against fatigue, f Potent action against 
sialorrhea 


adynamia and akinesia 
g Counteracts diaphoresis, 


c An effective euphoriant oculogyria and blepharo- 


d Thoroughly compatible with spasm 
other antiparkinsonism medi- h Well tolerated—even in pres- 
cations ence of glaucoma 


Dosage: usually 1 tablet (50 mg.) t.i.d. When used in 
combination, dosage should be correspondingly reduced. 


\Riker) * Trademark of Brocades-Stheeman & 
ort ge, 


| Pharmacia. U.S. Patent No. 2,567,351. 
Cuttin available on request Other Patents Pending. 
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another patient with hypertension? 
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indicated effective 
in all degrees by itself in most 
of hypertension hypertensives 


HvORODIURIL with RESERPINE 


HYDROPRES can be used: 
> 2/o/e (in most patients, HYDROPRES is the only antihypertensive medication needed.) 


» as basic therapy, adding other drugs if necessary (Should other anti- 
hypertensive agents need to be added, they can be given in much lower than usual dosage 
so that their side effects are often strikingly reduced.) 


> as replacement therapy, in patients now treated with other drugs 
(in patients treated with rauwolfia or its derivatives, HYDROPRES can produce a greater anti- 
hypertensive effect. Moreover, HYDROPRES is less likely to cause side effects characteristic 
of rauwolfia, since the required dosage of reserpine is usually less when given in combination 
with HydroDIURIL than when given alone.) 


HYDROPRES-25 HYDROPRES-50 


25 mg. HydroDIURIL, 0.125 mg. reserpine. 50 mg. HydroDIURIL, 0.125 mg. reserpine. 
One tablet one to four times a day. One tablet one or two times a day. 


If the patient is receiving ganglion biocking drugs or hydralazine, 
their dosage must be cut in half when HYDROPRES is added. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


€p MERCK SHARP & DOHME, piviSiONn OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
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safe and practical treatment 


of the postcoronary patient 


A basic characteristic of the postcoronary patient, 
whether or not cholesterol levels are elevated, is his 
inability to clear fat from his blood stream as rapidly 
as the normal subject.'* Figure #1] graphically illus- 
trates this difference in fat-clearing time by compar- 
ing atherosclerotic and normal subjects after a fat 
meal.* 


“Slow clearers” gradually accumulate an excess of 
fat in the blood stream over a period of years as 
each meal adds an additional burden to an already 
fat-laden serum. As shown in figure #2, the blood 
literally becomes saturated with large fat particles, 
presenting a dual hazard to the atherosclerotic 
patient: the long-term danger of deposition of these 
fats on the vessel walls,* and the more immediate 
risk of high blood fat levels after a particularly 
heavy meal possibly precipitating acute coronary 
embarrassment.° 


In figure +3, the test tube at the left contains lipemic 
serum, while the one at the right contains clear, or 
normal serum. If serum examined after a 12-hour 
fasting period presents a milky appearance, this is 
a strong indication that the patient clears fat slowly 
and is a candidate for antilipemic therapy in an 
effort to check a potentially serious situation. 


‘Clarin’, which is heparin in the form of a sublingual 
tablet, has been demonstrated to clear lipemic 
serum.*-®? Furthermore, a two-year study using 
matched controls resulted in a statistically significant 
reduction of recurrent myocardial infarction in 130 
patients treated with ‘Clarin’.® 


‘Clarin’ therapy is simple and safe, requiring no clot- 
ting-time or prothrombin determinations. Complete 
literature is available to physicians upon request. 


References: 1. Anfinsen, C. B.: Symposium on Atherosclerosis, 
National Academy of Sciences, National Research Council Publication 
338, 1955, p. 218. 2. Berkowitz, D.; Likoff, W., and Spitzer, J. J.: 
Clin. Res. 7:225 (Apr.) 1959. 3. Stutman, L. J., and George, M.: 
Clin. Res. 7:225 (Apr.) 1959. 4. Wilkinson, C. F., Jr.: Annals of Int. 
Med. 45:674 (Oct.) 1956. §. Kuo, P. T., and Joyner, C. R., Jr.: 
J.A.M.A. 163:727 (March 2) 1957. 6. Fuller, H. L.: Angiology 9:311 
(Oct.) 1958. 7. Shaftel, H. E.. and Selman, D.: Angiology /0:131 
(June) 1959. 8. Fuller, H. L.: Circulation 20:699 (Oct.) 1959. 


Clarin 


(sublingual heparin potassium, Leeming) 


Fig. 1 


hours 


Atherosclerotic Subject 


Fig. 3 


Indication: For the management of 
hyperlipemia associated with atheroscle- 
rosis, especially in the postcoronary 
patient. 

Dosage: After each meal, hold one tablet 
under the tongue until dissolved. 


Supplied: ‘Clarin’ is supplied in bottles 
of 50 pink, sublingual tablets, each con- 
taining 1500 I.U. of heparin potassium. 


*Registered trade mark. Patent applied for. 


Sher. Leeming Ce, Inc 


New York 17, N. Y. 
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NOW-for more comprehensive control of 


e pain due to or 
associated with 


e spasm of 
skeletal muscle 


a NEST” Reins muscle relaxant-analgesi 


ROBAXIN® WITH ASPIRIN 


ROBAXISAL, a new dual-acting muscle relaxant-analgesic, effectively treats both skeletal 
muscle spasm and severe pain due to or associated with the spasm. Each Tablet contains: 


e A relaxant component — Robaxin* — widely recognized for its prompt, long-lasting relief of 
painful skeletal muscle spasm, with unusual freedom from undesired side effects... ..... 400 mg. 
*Methocarbamol ‘Robins’ U.S. Pat. No. 2770649. 


e An analgesic component—aspirin—whose pain-relieving effect is markedly enhanced by Robaxin, 
and which has added value as an anti-inflammatory and anti-rheumatic agent. .. . (5 gr.) 325 mg. 


INDICATIONS: Ropaxisat is indicated when analgesic as well as relaxant action is desired im the treatment of skeletal 
muscle spasm and severe concurrent pain. Typical conditions are disorders of the back, whiplash and other traumatic mypuries, 
myositis, and pain and spasm associated with arthritis. 


SUPPLY: RosaxisAL Tablets (pink-and-white, laminated) in bottles of 100 and 500. 
Also available: Ropaxin Injectable, 1.0 Gm. in 10-cc ampul. Rosaxtn Tablets, 0.5 Gm. (white, scored) in bottles of 50 and 500. 


A.H. ROBINS CO., INC., Richmond 20, Va. Season 
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CREMOMYCIN. 


no 


~ 


' 
1 SUCCINTLSULFATHIAZOLE— 
MEOMYCIN SUSPENSION 
PECTIN ond KAOLIN 
j CAUTION Federal law protubets 
prennpher 
Merck Sharp & Dohme 
of Merch & Co. tac. 
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Cremomycin, provides rapid relief of virtually all diarrheas 


NEOMYCIN —rapidly bactericidal against most intestinal pathogens, but relatively 
inetfective against certain diarrnea-Causing organisms. 


SULFASUXIDINEs (succinylsulfathiazole) —an ideal adjunct to neomycin because 
itis highly effective against Clostridia and certain other neomycin-resistant 
organisms. | 

KAOLIN AND PECTIN—COoat and soothe the inflamed mucosa, adsorb toxins, help 
reduce intestinal hypermotility, help provide rapid symptomatic relief. 


For additional information, write Professional Services, Merck Sharp & Dohme, West Point, Pa. 


Qo) MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


Cel MOMTOIN AND SULFAS URIDINE ARE TRADE MARES OF MERCK & CO., INC. 
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for 


headache 


® 
relieves pain, 
muscle spasin, 


nervous lension 
rapid action non-narcolic economical 


“We have found caffeine, used in combination with acetylsalicylic acid, 
acetophenetidin, and isobutylallylbarbituric acid, { Fiorinal] to be one of the most 


effective medicaments for the symptomatic treatment of headache due to tension.” , 
Friedman, A. P., and Merritt, H. H.: J.A.M.A,. 163:1111 (Mar. 30) 1957. Ss 


Fiorinal Tablets — Each tablet contains: Sandoptal ( Allylbarbituric Acid N.F. X) 50 mg. (% gr), ‘ 
caffeine 40 mg. (% gr.), acetylsalicylic acid 200 mg. (3 gr.), acetophenetidin 130 mg. (2 gr.). SANDOE 
Dosage: 1 or 2 tablets every 4 hours, according to need, up to 6 per day, 
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Day 
for the neuritis patient 


can be tomorrow 


“R Day”—when pain is relieved—can come early for patients with 
inflammatory (non-traumatic) neuritis if treatment with Protamide 
is Started promptly after onset. 

Protamice is the therapy of choice for either early or delayed 
treatment, but early use assures greatest efficacy. 

For example. in a 4-year study’ and a 26-month study~ a combined 
total of 374 neuritis patients treated with Protamide during the 


first week of symptoms responded as follows: 
60° required only 1 or 2 daily injections for complete relief 


96° experienced excellent or good results with 5 or less injections 


Thus, the neuritis patient's first visit—especially an early one— 
affords the opportunity to speed his personal “R Day.” 


Protamide is available at pharmacies and supply houses 


in boxes of ten 1.3 cc. amou's. Intramuscularly only, 


one ampul daily. 


PDR LYerman 


Detroit 11, Michigan 


ROTAMIDE © 


P 


PAGE 813 


1. Lehrer. H. W.. et al.: Northwest Med. 75:1249, 1955. 
2. Smith. Richard T.: New York Med. 8:16, 1952. 


THIS “TAILOR-MADE” AMTIBISTAMINE — GIVES THE EFFECT 
YOU WANT— MINUS DROWSINESS or TOXICITY 


“Tailor-made” to provide 
full symptom control with exceptionally low dosage—reducing possibility of 
side effects to a minimum. No toxicity has been reported with TWISTON. 


Usual Dosages 
Tablets TWISTOM, & me. 
Adulte: 1 to tablets thé. 
Chidren: to tabletti.d. erqi.d. 
Tablets TWISTON 4 mp. 
(Repeat Action Tabieta) 


McNEIL LABORATORIES, | INC.- PHILADELP) 
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SPRAIN, 
STRAIN, 
LOW 
BAGK PAIN 


can resist the rapid 
relaxant relief of 


™ RELA—SCHERING’S MYOGESIC* 
LA RELAXES MUSCLE TENSION 
FOR MORE ADEPT MANAGEMEN 
= OF BOTH SPASM AND ITS PAIN 


CARISOPRODOL 


Rela is most useful in the areas where narcotic analgesics are unwarranted 
and where salicylates are inadequate. Its muscle-relaxant properties are 
dependable yet significantly free of the limitations or problems often asso- 
ciated with other relaxants. 


MYOGESIG: MUSCLE 


e 
- 


Rela relaxes acute muscle spasm 
Relief of muscle spasm 
(excellent to good effectiveness 
in the majority of patients).' 


Rela provides persistent 

pain relief through its relaxant 

and analgesic actions 

“Relief from pain was usually 
rapid and sometimes dramatic.” ' 


Rela provides comfort 

free of spasm and pain 

“A number of patients 

reported freedom from insomnia 
which they attributed to 
freedom from pain.”’' 


1. Kuge, T.: To be published. 
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..a Safe and extraordinarily 
effective diuretic... 


Naturetin — reliable therapy in edema and 

hypertension — maintains a favorable uri- 

nary sodium-potassium excretion ratio... 

retains a balanced electrolytic pattern: 

‘*... the increase in urinary output occurs 
promptly ...’’? 

‘*.., the least likely to invoke a negative 
potassium balance...’’? 

‘*...a dose of 5 mg. of Naturetin produces a 
maximal sodium loss.’’? 

‘*... an effective diuretic agent as manifested 
by the loss in weight ...’’* 

‘¢ ..no apparent influence of clinical 
importance on the serum electrolytes 
or white blood count.’’* 

‘*...no untoward reactions were attributed 
to the drug.’’* 

Although Naturetin causes the least serum 

potassium depletion as compared with other 

diuretics, supplementary potassium chloride in 

Naturetin € K provides added protection when 

treating hypokalemia-prone patients; in con- 

ditions where likelihood of electrolyte imbal- 

ance is increased or during extended periods 

of therapy. 


References: 1. David, N. A.: Porter, G. A., and Gray, R. H.: Monographs on Therapy $:60 (Feb.) 1960. 
2. Stenberg, E. S., Jr.; Benedetti, A., and Forsham, P. H.: Op. cit. $:46 (Feb.) 1960. 3. Fuchs, M.; Moyer, 


Numerous clinical studies confirm the effec- 
tiveness'"'* of Naturetin as a diuretic and 
antihypertensive — usually in dosages of 5 
mg. per day. 

@ the most potent diuretic, mg. for mg.—more 
than 100 times as potent as chlorothiazide 
prolonged action —in excess of 18 hours @ 
maintains its efficacy as a diuretic and anti- 
hypertensive even after prolonged or increased 
dosage use ® convenient once-a-day dosage — 
more economical for patients ® low toxicity — 
few side effects—low sodium diets not necessary 
8 not contraindicated except in complete renal 
shutdown 8 in hypertension—significant lower- 
ing of the blood pressure. Naturetin may be 
used alone or with other antihypertensive drugs 
in lowered doses. 

Supplied: Naturetin Tablets, 5 mg. (scored) 
and 2.5 mg. Naturetin @¢ K (5 @ 500) Tablets 
(capsule-shaped) containing 5 mg. benzydro- 
flumethiazide and 500 mg. potassium chloride. 
Naturetin € K (2.5 @ 500) Tablets (capsule- 
shaped) containing 2.5 mg. benzydroflumethia- 


zide and 500 mg. potassium 
SQUIBB 


chloride. 


J. H., and Newman, B.E.: Op. cit. 6:55 (Feb.) 19600. 4. Marriott, H. J. L., and Schamroth, L.: Op. cit. $:14 


(FPeb.) 1060. 5. Ira, G. H., Jr.: Shaw, D. M., and Bogdonoff, M. D.: North Carolina M. J. 23:19 (Jan.) 1960. 
6. Cohen, B. M.: M. Times, to be published. 7. Brenneman, G. M., and Keyes, J. W.: Henry Ford Hosp. M. Bull. 
7:281 (Dec.) 1959. 8. Porsham, FP. H.: Squibb Clin. Res. Notes 2:5 (Dec.) 1959. 9. Larson, E.: Op. cit. 2:10 
(Dec.) 1950. 10. Kirkendall, W. M.: Op. cit. 2:11 (Dec.) 1959. 11. Yu, P. N.: Op. cit. 2:12 (Dec.) 1959. 
12. Weies, S.: Weiss, J., and Weiss, B.: Op. cit. 2:13 (Dec.) 1950. 13. Moser, M.: Op. cit. 2:13 (Dec.) 1959. . 
Greenbiatt, I. J.: Op. cit. 2:15 (Dec.) 1959. 15. Groliman, A.: Monographs on Therapy Squibb Quality—the 


i4. Kahn, A., and 
S:1 Web.) 1960. 


“MATURETIN’ 19 A SQUIBB TRAOEMARK, Priceless Ingredient 
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CLINICAL REMISSION 
ARTHRITIC 


in rheumatoid arthritis with diabetes mellitus. A 54-year-old diabetic 
with a four-year history of arthritis was started on Decapron, 0.75 mg./ 
day, to control severe symptoms. After a year of therapy with 0.5 to 
1.5 mg. daily doses of Decapron, she has had no side effects and dia- 
betes has not been exacerbated. She is in clinical remission.” 


New convenient b.i.d. alternate dosage schedule: the degree and extent of relief provided by 
DECADRON allows for b.i.d. maintenance dosage in many patients with so-called “chronic” condi- 
tions. Acute manifestations should first be brought under control with a t.i.d. or q.i.d. schedule. 


Supplied: As 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets in bottles of 100. Also availabie 
as Injection DECADRON Phosphate. Additional information on DECADRON is available to physicians 
on request. DECADRON is a trademark of Merck & Co., Inc. 


“From a clinical investigator's report to Merck Sharp & Dohme. 
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TREATS MORE PATIENTS MORE EFFECTIVELY 


mQo) MERCK SHARP & DOHME - Division of Merck & Co., INC., West Point, Pa, 


Af 


| Wi g 
tre 
¢ 
4 
gyre 
- 
\ 
~ | 
aad 


uncommon 
& 
for the. 
common 
cold 


TABLETS 
provide total therapy 


nasal decongestant - antihistaminic 


analgesic - antipyretic 

for symptomatic 
aches - fever - pain respiratory tract 
congestion 
Dosage: Adults and older children: One or two tablets tid. 


as required. Children 6 to 12 years of age: One eS 
as required. 


Supplied: Bottles of 100 and 1000. 


Each orange and yellow layered tablet contains: 
‘Sudafed’® brand Pseudoephedrine Hydrochloride 


| 
20 mg. 
as, 
WELLCOME & Co. 80 ma 
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due to greater specificity = 
of tranquilizing action = 
—divorced fromsuch 

“diffuse” effecteasanti- 


Mella 
“The most striking aspect of 
of side-effects.” 

“in conclusion it may be 
milligram basis it has the same. 
its low incidence of 
tranquilizing drugs tested. For this . 
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endorsement grows 


proof accumulates 


Fibrinolysin (Human) 


NOT JUST A NEW DRUG...A NEW THERAPY 


SPECIFIC FOR THE DISSOLUTION 
OF INTRAVASCULAR CLOTS 


a 
ARS 


An instructive new seminar 


that presents recent clinical findings on 


MYCOTIC INFECTIONS 


dis contains: 


Current Concepts of Diagnostic Serology and Skin Hypersensitivity in the Mycoses. 
S.B Hamilton, Montana 
From the U.S. Department of Health. Education, and Welfare, Public Health Service. 
National Institutes of Health, National Institutes of Allergy and Infectious Diseases, Rocky 
Mountain Laboratory, Hamilton, Montana. 


The Course and Prognosis of Histoplasmosis. 
ii ARRY Re Mx MATL Ft RCOLOW,. M.T.. A ansas City. Kansas. Li YATES. 


and A. Baasuer. Mount Vernon. Missouri. 
} t Clits ld Station. Commun. able Disease (center. Bureau of State 
Services, Public Health Service, U.S. Department of Health. Education, and Welfare. 


af K ancac hool of inc. Kansas Coty, Kansas. and the Miissour! State 
Sanatorum Mount rnon Missouri. 


Aspergillosis. A Review and Report of Twelve Cases. 


Syoxev M. Fixecoip, Drake Witt, and Joun F. Murray. Los Angeles, 


From the Department of Medicine, Wadsworth Hospital, Veterans Administration Center. 
Los Angeles, and Department of Medicine and Pathology, University of California Medical 
on Anes les aldornia 


The Use of Amphotericin B in the Treatment of Coccidioidal Disease. 
Wittiam A. Winn, Springville, California. 
From the Department of Medicine, Tulare-Kings Counties Hospital, Springville, California. 


North American Blastomycosis. 
E. arp and Artuur C. Curtis, Ann Arbor, Michigan. 


From the Department of Dermatology, University of Michigan Medical Center, and the 
\V.A. Hospital, Ann Arbor, Michigan 


Cryptococcosis (Torulosis). Current Concepts and Therapy. 
L. Lrrrwan. New York, New York. 


From the Departments of Microbioloby and Medicine, the Mount Sinai Hospital, New 
York, N. Y. These studies were supported in part by research grants from the Squibb 
Inetitute for Medical Research and the National Science Foundation. 


Actinomycosis and Nocardiosis. A Review of Basic Differences in Therapy. 


Joserun W. Pranovy, Ja.. m.v., Washington, D.C. and Joun H. Seanury, New 
(Jriean Louisiana. 


Fully illustrate d Many fe rences ne Judi d 


The Seminar on Mycotic Infections originally appeared in The American Journal 
of Medicine and is now available in bound library, reference form at $3.00 per copy. 


THE AMERICAN JOURNAL OF MEDICINE 
ll East 36th Street . New York 16, N. Y. 
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brand of rescinnamine 


FOR BETTER MANAGEMENT OF HYPERTENSION 


a purified alkaloid of rauwolfa... lessens the frequency 
and/or severity of these reserpine side effects: 
mental depression « bradycardia + sedation + weakness 
¢ fatigue « lassitude « sleepiness « nightmares + gastro- 
intestinal effects 
| useful alone for gradual, sustained lowering of blood 
pressure in mild to moderate labile hypertension 
useful as an adjunct to other types of antihypertensive 
agents, permitting their use in lower, better tolerated 
dosage 


Professional information available on request 


PFIZER LABORATORIES Division, Chas. Pfizer & Co., Inc. Brooklyn 6, N.Y. Science for the world’s well-being’ 
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when that early Monday morning telephone 
call is from a weekend do-it-yourselfer 


“\..and this morning, Doctor, my back 
is so stiff and sore | can hardly move.” 


now...there is a way to prompt, dependable 
relief of back distress 


the pain goes while the muscle relaxes 


POTENT — rapid relief in acute conditions 


SAFE — for prolonged use in chronic conditions 


notable safety —extremely low toxicity; no known 
contraindications; side effects are rare; 
drowsiness may occur, usually at higher dosages 


rapid action, sustained effect — starts to act 
quickly, relief lasts up to 6 hours 


easy to use —usual adult dosage is one 350 mg. 
tablet 3 times daily and at bedtime 


supplied — as 350 mg., white, coated tablets, 
bottles of 50; also available for pediatric use: 
250 mg., orange capsules, bottles of 50 


Wy) WALLACE LABORATORIES, New Brunswick, New Jersey 
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the 


pleasure 
of 
awakening 


Free of barbiturate “hangover” after a night of deep, refreshing sleep... this is the promise of 
Noludar 300. One capsule at bedtime lulls your patient into undisturbed sleep for as long as 
6 or 8 hours...without risk of habituation, without toxicity or side effects. Try Noludar 300 
for your next patient with a sleep problem. One capsule at bedtime. Chances are he’|] tell you 


“I slept like a log” 


NOLUDAR 300 


brand of methyprylon 300-mg capsules _ 


ROCHE LABORATORIES »* Division of Hoffmann-La Roche Inc + Nutley 10, New Jersey 
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When signs and symptoms refuse to fall into place, the C.R.P.A. test 
accurately indicates inflammatory and necrotic diseases. A simple office 
procedure taking less than two minutes to set up and perform, the 
C.R.P.A. test can be used prior to other tests to determine the necessity 
for an erythrocyte sedimentation rate or SGO-T level. 

Unlike the ESR or SGO-T level, a C.R.P.A. test demonstrates no 
variability in normal values. It is influenced only by the C-reactive protein 
in the patient’s blood. A positive reaction always indicates pathology ;' 
no false positives have ever been reported. 

The C.R.P.A. test is a consistently constant indicator of acute myo- 
cardial infarction,’ acute rheumatic fever,'®'* active widespread malig- 
nant and bacterial 


for routine blood chemistry 


The reliability of the C.R.P.A. test makes it invaluable 
in differential diagnoses and routine work-ups. It may 
be used to deny or confirm ESR and SGO-T readings. 
Because it is so sensitive it can mark the progress of 
the disease and measure the effectiveness of therapy.!.!° 


References: 1. Editorial: J.AM.A. 160:672 (Feb. 25) 1956. 2. Levinger, G. L.; Levy, H., and Elster, S. K.; Ann. Int. 
Med. 46:68, 1957. 3. Kroop, |. G., and Shackman, N. H.: Am. J. Med. 22:30, 1957. 4. Kroop, |. G., and Shackman, 
N. H.: Proc. Soc. Exper. Biol. & Med. 86:95, 1954. 5. Shubin, H.; Glaskin, A., and Heiken, C. A.; Tuberc. 15-62, 1955. 
6. Losner, S., and Volk, B. W.: New York J. Med. 56:2665 (Sept. 1) 1956. 7. Roantree, R. J., and Rantz, L. A. AMA. 
Arch. Int. Med. 96:674, 1955. 8. Goldner, F., and Meador, C.: South M. J. 48:1339, 1955. 9. Hedlund, P.. Acta med. 
scandinav. supp. 196:579, 1947. 10. Shackman, N. H.; Heffer, E. T., and Kroop, |. G.: Am. Heart J. 48.599 (Oct. 13) 
1954. 11. Boland, E. W.: California Med. 82:65, 1955. 12. Knights, E. M., Jr.; Hutchins, M.; Morgan, E., and Ploompuu, 
J.: J.A.M.A. 162:9 (Sept. 1) 1956. 13. Shetlar, M. R.; Bullock, J. A.; Shetiar, C. L., and Payne, R. W.: Proc. Soc. Exper. 
Biol. & Med. 88:107, 1955. 14. Ruggieri, P. A.: J. M. Soc. New Jersey 52:500, 1955. 15. Dodd. K.: Mississippi 
Doctor 33:59, 1955. Complete literature and bibliography available on request. 
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for puzzling | a reliable 
signs and diagnostic 


When time is precious 


DEXAMETHASONE 21-PHOSPHATE 


will often increase blood pressure 
of patients in SHOCK without 
evidence of blood loss... 


an 
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pave ovnecr APPROACH ready for immediate use— 


needs no reconstitution 


fovnecr APPROACH dramatic response in minutes 
or 1.V.—injection can be 


as rapid as desired 


mg. for mg. the most active 
steroid in true solution 


flows readily even through 
a small-bore needle 


po needs no refrigeration— 
excellent stability 


Injection DECADRON Phosphate is the direct approach in allergic emergen- 
cies, acute asthma, overwhelming infections (with antibiotic coverage), trans- 
fusion reactions, acute traumatic injuries. Injection DECADRON Phosphate 
can also be used in acute dermatoses, Addison's disease, adrenal surgery, 
panhypopituitarism, temporary adrenal suppression, rheumatoid arthritis, 
soft tissue injection. Note: Do not inject into intervertebral joints. Caution: 
Steroids should not be given in the presence of tuberculosis, chronic nephritis, 
acute psychosis, peptic ulcer, or ocular herpes simplex. 


DOSAGE AND ADMINISTRATION 

Impection DEC ADRON 
Phosphate is ready for im 
mediate use intravenously, 
intramusc jlarty. or intra 
synovially Dosage varies 
from 4 me. or tess to <VU 
me. or more, cepending on 
the nature and severity of 
the condition and route of 


SUPPLIED: 

Injection DECADRON 
Phosphate is availiable in 5 
cc. vials, each cc. contain 
ing 4 me. of dexametha 


cone as the 


ection DECADRON | 
abie at your request 
DECADRON « trademark of 
Merck & Co... ire 


CD MERCK SHARP & DOHME - Division of Merck & Co., INC. + West Point, Pa. 
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~ TWO-WAY RELIEF IN ANGINA PECTORIS 


NORTHRIDGE, CALIF. 


Riker LABORATORIES, INC. 


Reduce frequency 
and severity of attacks 


Lessen anxiety 


Tablets Containing Pentaerythritol Tetranitrate (PETN) 10 mg. 


and Rauwiloid” (Alseroxyion) 0.5 mg. 


Back Issues Wanted 


(MUST BE IN GOOD CONDITION) 


THE AMERICAN JOURNAL OF MEDICINE 


will pay $1.00 per copy for 
the following issues: 


May 1957 May 1958 


August 1957 August 1958 


December 1957 October 1958 


April 1960 


Send Postpaid to 


The American Journal of Medicine, Inc. 
11 East 36th Street, New York 16, N. Y. 
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Anturan 


brand of sulfinpyrazone 


By vastly increasing the excretion of 
uric acid Anturan directly counter- 
balances the basic metabolic defect 
In gout. 


Clinical experience shows that 
Anturan: Prevents new tophus 
formation—causes absorption of 
pre-existing tophi.': 


Reduces the incidence and severity 
of acute attacks after the first few 
weeks of treatment.“ 


Relieves interval pain? *—reduces 
joint swelling’—improves mobility.’ 


References: 
1. Yu, T F, Burns, J. J., and Gutman, A. B-.: 
Arth. & Rheumat. /:532, 1958. 2. Gutman. 
A. B., and Yu, T F: Bull. N. Y¥. Acad. Med. 
14:287, 1958. 3. Kersley, G. D., Cook, E. R 
and Tovey, D. C. J.: Ann. Rheumat. Dis. 
17:326, 1958. 4. Ogryzlo, M. A., and Harrison, 
J.: Ann. Rheumat. Dis. 16:425, 1957. 


AnturanT.M., brand of sulfinpyrazone: scored 
tablets of 100 me. in bottle of 100. 
Detailed Literature on Request. 


Geigy, Ardsley, New York 
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when your allergic 
patient 1s waist- 
deep in pollen 


With POLARAMINE, ex- 
tremely low doses are highly 
effective in the relief of hay 
fever. Congestion of nose 
and throat tissues is relieved 
... pruritus mitigated ... nasal 
passages become clear—all with 
low doses of POLARAMINE. 
Similarly, with POLARAMINE, you 
can also control the signs and symptoms 
of nonseasonal allergies, allergic dermatoses, 


Polaramin 

are the answer 


- 
Vp 


allergic complications of respiratory illness, and 
drug and serum reactions. 

When an allergen—whether from grasses, rag- 
weed, other fall weeds, or any other substance— 
provokes an allergic reaction in the sensitive 
patient, histamine is liberated. POLARAMINE 
REPETABS (or any form of POLARAMINE) con- 
trol a patient’s allergic reactions by blocking 
the access of histamine to receptor sites... and 
do this at lower dosages than those necessary 
with other antihistamines. 

POLARAMINE REPETABS (4 mg. and 6 mg. 
dosage forms for your patients’ convenience) 
and POLARAMINE Tablets (2 mg.) are unex- 
celled in effectiveness and safety. 

Their rapidity of action is also noteworthy. 
For example, Babcock and Packard report in 


a recent study of 100 allergic patients that 
POLARAMINE REPETABS were “.. . especially 
effective in patients who presented sudden, 
acute allergy symptoms.”* 

Remember also that POLARAMINE Syrup ts a 
great help in treating the young allergic patient 
or the patient who prefers liquid medication. 
Repetass, 6 mg. and 4 mg.—One Repertas in the morning 
and one Repetas in the evening. Tablets, 2 me. 
or q.i.d.; children under 12, one-half tablet t.i.d. or q.id.; 
infants, one-quarter tablet t.i.d. or q.i.d. Syrup, 2 me. per 
5 cc. —adults, one teaspoonful t.i.d. or q.i.d.; children under 
12, one-half teaspoonful t.i.d. or q.i.d.; infants, one-quarter 
teaspoonful t.i.d. or q.i.d. 

Supply: PoLaRamine Repetass, 6 me., bottles of 100 and 
1000 ; 4 mg., bottles of 100 and 1000. Tablets, 2 mg., bortles 
of 100 and 1000. Syrup, 2 mg. per 5 cc., 16 oz. bottles. 

*Babcock, G., Jr., and Packard, L. 4.: Clin. Med. 6 985 
(June) 1959. om sens 
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Now! An Improved Isotope Scanner 


Complete scanning system includes 1700A Isotope Scanner, 
DS5-1P Scintillation Detector with straight bore and focused 
collimator inserts, and 132A combination Spectrometer-Scaler, 
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from Nuclear-Chicago 


New Model 1700A Scanner 
holds scintillation detectors 


weighing up to 125 pounds! 


The clinical demand for radioactivity scanners 
with increased sensitivity has been met with the 
new 1700A Isotope Scanner. A new strengthened 
scanning mechanism, exclusive with Nuclear- 
Chicago, will support scintillation detectors 
weighing up to 125 Ibs. Now, for the first time, 
physicians can take advantage of the increased 
speed of scanning, sensitivity, and resolution 
offered by heavily collimated scintillation 
detectors with 3” crystals. 

And, the Nuclear-Chicago Isotope Scanner is 
still the standard of the industry. It can be used 
with any scintillation detector and scaler. It can 
be supplied with a combination spectrometer- 
scaler (the only really valid and safe way 
to “erase” background and eliminate scatter 
because even the weakest isotope concentration 
cannot be erased). It occupies a floor space of 
only 34” x 44”, is extremely simple and sturdy in 
construction. A complete system is most modestly 
priced, and the scaler and detector are easily 
removed from the scanner for other purposes 
when the scanner is idle. 

Our General Catalog R fully describes the 17O0A 
Isotope Scanner and we have printed a brochure 
containing 30 actual scans made by users 


of this equipment. Please write for your copies. 


nuclear-chicago 


CORPORATION 
305 E. HOWARD AVE., DES PLAINES, ILLINOIS 


} ?- 


Actual scans below illustrate typi- 
cal diagnostic uses of the 1700A 
Isotope Scanner. Top three scans, 
made using Spectrometer- Scaler, 
show how scatter and background 
are reduced. 


Thyroidectomy in 1926. Thyrotoxic 
symptoms in 1956. Scan shows recur- 
rence in pyramidal region. 


Same patient as top scan. Left lateral 
view. Gamma-ray Spectrometer used 
for background reduction. 


intrathoracic recurrence 20 years after 
surgery. Gamma-ray Spectrometer 
used with Scaler. 


‘ 


Scan showing residual thyroid area 
following surgery and node dissec- 
tion. Spectrometer not used. 
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Mother: shopping 
Father: busy 


Temper: mild 


Uicer: calm 


His ulcer should be protesting re- 
mains calm. His physician has preseribed 
ALtuprox SA because he knows 


e calms emotional distress « promotes healing 
e reduces acid secretion e relieves pain e inhibits 
gastric motility 


ALUDROX 


Suspension and Tablets: Aluminum Hydroxide 
Geil with Magnesium Hydroxide, Ambutonium 
Bromide and Butabarbital, Wyeth 


HW yeth Laboratories Philadelphia 1, Pa. 


A Century of 
Serviceto Medicine 
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the margarine clinically proved to 


lower elevated cholesterol levels 


a delicious 
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shortening 
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substituted for ordinary spreads 
and solid shortenings 


helps lower 
elevated cholesterol levels 


margarine 


Recent investigations demonstrate how effec- 
tively cholesterol levels can be significantly 
reduced by a modified diet which includes the 
substitution of Emdee Margarine for saturated or 
hydrogenated spreads and shortenings ordinarily 
used in the diet. 


Eighty per cent of Emdee Margarine’s fat content 
is pure corn oil, whose natural content of poly- 
unsaturated fatty acids has not been destroyed 
by hydrogenation.* Approximately 42% of its fat 
content is linoleic acid, an important substance 
in the contro! of blood cholesterol levels. 


When a patient's intake of the undesirable fats 
‘ should be reduced, he and his family will wel- 
come Emdee Margarine. It restores natural flavor 


to a fat-restricted diet and eliminates the chore 
of preparing special dishes for one member of 
the family. 


On bread, toast and crackers Emdee Margarine 
has the same taste as other fine spreads, and a 
firm, smooth texture. It brings back the familiar 
flavor to baked potatoes, vegetables and pop- 
corn. It can be used for braising, baking, roasting 
and sautéing, and in white sauces and frostings. 
it has won praise from Home Economics experts, 
who found that Emdee Margarine is a high-quality 
shortening. 


Packaged in one-pound cans to protect its fresh 
taste and firm texture, Emdee Margarine is avail- 
able only in pharmacies. 


PITMAN-MOORE COMPANY, DIVISION OF ALLIED LABORATORIES. INC., INDIANAPOLIS 6. INDIANA 


REFERENCES: ‘. Terman, L. A.: Dietary managemen' of hypercholesterolemia, Geriatrics 14:111 (Feb.) 1959. 2. Boyer, P. A.; Lowe, J. G.; Gardier, R. W.. 
and Raiston. J D. Effect of a2 oractica!l dietary regimen on serum cholestero! level, J.A.M.A. 170:257 (May 16) 1959. 3. Vail, Giadys E.: Cooking with fats high 
polyunsaturated fatty acids, J. Am. Dietet. A. 35-119 (Feb.) 1959. 4. Jolliffe, Rinzier, S. H., and Archer, M.: The Anti-Coronary Ciub; including a discussion of 
the effects of 4 prudent diet on the serum cholestero! level of middie-aged men, Am. J. Clin. Nutrition 7:451 (July-Aug.) 1959. 


Reprints of these articles on Emdee Margarine are available on request. 


*“Soeciai orocess orotected by U S Patent No. 2.890 95¥ 
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announcing major event 
anticoagulant therapy... 


Certified—before introduction—by 5 years of clinical experience 
and published reports in the U.S.A., Canada and Great Britain. 


new oral prothrombin depressant 


CONLT at every stage of anticoagulant therapy | } 1d 
of induction and recovery time | We IC [ al [ of initial 
and maintenance dosages SL al ye [ Y of therapeutic prothrombin 
levels during maintenance therapy | CVC1S [ of anti- 
coagulant effect with vitamin K, preparations... rapid return to 


therapeutic levels on remedication 


Well tolerated and velatiely nontorte Packaging Nik 


longest action... 


smoothest effect 


hypertension 
and edema 


greater loss of sodium 
lesser loss of potassium 


A new antihypertensive-saluretic, 
| Hygroton, now enables sull more eficctive 
control ot hypertenston and edema. 


more evenly sustained therapeutic response 
Because it is more prolonged in action 

than any other diuretic,’ Hygroton attords 

a smoother, more evenly sustained 

responsc. 


more nearly pure natriuretic effect 

Hy eroton produces only minimal 
potassrun loss . attords a better sodium- 
potassium rato than other saluretics.° 


more liberal diet for the patient 
Asa rule, with Hygroton, restricuon of 
dietary salt is unnecessary. 


more convenience and economy 

For mairenance therapy three doses per 
week suffice to manage the vast majority 
Of cases.* 


in arterial hypertension 
Sustained control without side reactions. 


in edematous states 
Coprous diuresis without electrolyte 
imbalance. 
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gastrointestinal 
dysfunction, 


sath helps you provide 
‘the man, rather than 
merely his stomach: 


acts quickly to suppress 

hypermotility, hypersecretion, 

spasm and pain...alleviate anxiety and 
tension with minimal side effects. 


Milpath 


Milktown + anticholinergic 


H-400—Yellow, ‘scoréd 
mate) and 25 mg. tridihe = 


AVA 
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(meprom 
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rheumatord arthritus. 
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Substantiated by published reports of leading clinicians: 


A Promise Fulfilled 


All corticosteroids provide symptomatic control in rheumatoid 
arthritis, bronchial asthma and inflammatory dermatoses. They 
differ in the frequency and severity of side effects. Introduced in 
1958, Aristocort Triamcinolone bore the promise of high efficacy 
and relative safety. 

Physicians today recognize that the promise has been fulfilled . . . as 
evidenced by the high rate of refilled ARIstocorT prescriptions. 


List of References 1-18 supplied on request. 


Precautions; With Antstocorr al! 
precautions traditional to corticoster- 
oid therapy should be observed. 
Dosage should always be carefully 
adjusted to the emallest amount 
which will suppress symptoms. 


Supplied 

1 mg. scored tablets ( yellow) 
2 mg. scored tablets ( pink) 

4 mg. scored tablets ( white) 
16 mg. scored tablets ( white) 


Bader) LEDERLE LABORATORIES, A Division of AMERICAN CYANAMID COMPANY, Pearl River, N.Y, 
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Analgesics alone merely mask pain. 
New Medaprin adds Medrol* to 
suppress the inflammation that causes 


the pain and stiffness. Thus, to the 
direct relief of musculoskeletal pain, 


edaprin 


Medaprin is supplied in bottles of 100 
and 500 tablets, each containing: 300 mg. 
acetylsalicylic acid for prompt relief 

of pain; | mg. Medrol to suppress the 
causative inflammation; 200 mg. calcium 
carbonate as buffer. 


*Trademark, Reg. U. S. Pat. Off. — methylprednisolone, Upjohn 


TTrademare 


| Upjohn | THE UPJOHN COMPANY 
| | MALAMAZOO, MICHICAN 
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Relieves associated anxiety 
in the cardiac patient 


VISTARIL gently calms anxiety and fear in the 
cardiac patient. An ideal adjunct in the treat- 
ment of heart disease, it may be used concur- 
rently with digitalis or other medications. In 
addition, VISTARIL has been reported to have 
beneficial effects in functional arrhythmias. 
VISTARIL has demonstrated a wide margin of 
safety over prolonged periods. 


Supply: Capsules — 25, 50, and 100 mg. Oral Suspen- 
sion — 25 mg. per teaspoonful (5 cc.). Parenteral 
Solution (as the HCl) —10 ce. vials and 2 ce. 
Steraject® Cartridges, 25 mg. per cc.; 2 cc. ampules, 
50 mg. per ce. 


Professional literature available on request from the 


Medical Department, Pfizer Laboratories, Brooklyn 


Pfized Science for the world’s well-being™ 
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COVOHALY 
blood flow with 
AE, significant 


in blood pressure 


OF Pulse 
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In angina pectoris, 


In postcoronary man- 


agement, 


lia i} i Pepa . . . 
a basic in coronary artery disease 


cinal attacks Peritr at ® 
brand of pentaerythritol tetranitrate (Me: 


MORRIG FLAING, 


NEW form available: 
Peritrate with Phenobarbital Sustained Action. 
1 tablet on arising and 1 tablet 12 hours later. 
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rand of nialamide 


Now you can treat the underlying cause 


of many imaginary ills 
When ills turn out to be imaginary, depression usually is the cause of annoying 
symptoms. In many such instances, NIAMID can raise the patient’s spirits, free her 
from the doldrums of imaginary disease, and renew her interest in friends 

and family. 


NIAMID treats the underlying cause of many depressive syndromes, occurring alone 
or complicating a physical disorder. This effect appears to be achieved by 
restoring neurohormone balance. Response to the gradual, gentle action of NIAMID 
begins within a few days in some patients, and in most other patients within 

two or three weeks. 


An exceptionally well tolerated antidepressant— more than 500,000 
prescriptions in many clinical conditions— more than 90 published papers. 


NIAMID is supplied as 25 and 100 mg. scored tablets. A Professional Information Booklet 
is available on request from the Medical Department, Pfizer Laboratories, 
Div., Chas. Pfizer & Co., Inc., Brooklyn 6, New York. 


Science for the world’s well-being™ 
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for relief that lasts —longer 


In SPRAINS 
reduces tenderness, 
swelling and 


limitation of motion 


Dosage: the wewal wnera-articular, 
inera-bursal of soft tissue dose 
ranges from 20 to 30 mg. depend- 
ime on locanem and extent of 
pathology. 


Anti-inflammatory 
effect lasts longer 


Supplied: Sucpension 
20 me. ot predmso 
lone tertiary-batylacetate, in 
5-ce. vials. 


by any other 
Steroid ester 


MERCK SHARP @ DOMME 
OrVISION OF WERCH ECO 
PWIA 
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New Rautrax-N results in prompt lower- 
ing of blood pressure.' Rautrax-N, a new 
antihypertensive- diuretic preparation, 
provides improved therapeutic action! 
plus enhanced diuretic safety for all 
degrees of essential hypertension. A 
combination of Raudixin and Naturetin, 
Rautrax-N facilitates the management of 
hypertension when rauwolfia alone proves 
inadequate, or when prolonged treat- 
ment, with or without associated edema, 
is indicated. 

Naturetin, the diuretic of choice, also 
possesses marked antihypertensive prop- 
erties, thus complementing the known 
antihypertensive action of Raudixin. In 
this way a lower dose of each component 
in Rautrax-N controls hypertension effec- 
tively with few side effects and a greater 
margin of safety.!-!6 


Other advantages are a balanced electro- 
lyte pattern!:!6 and the maintenance of a 
favorable urinary sodium-potassium ex- 
cretion ratio.2"!6 Clinical studies'5 have 
shown that the diuretic component of 
Rautrax-N—Naturetin—has only a slight 
effect on serum potassium. The supple- 
mental potassium chloride provides addi- 
tional protection against potassium 
depletion that may occur during long 
term therapy. 


Rautrax-N may be used independently or 
with other antihypertensive drugs, 
such as ganglionic blocking 

agents, veratrum or hydral- 

azine, when needed 

for the occasion- 

ally difficult 

patient. 


Squibb Standardized Whole Root Rauwo. 


Supply: Rautrax.N—capsule shaped tab- 
lets providing 50 mg. Raudixin (Squibb 
Rauwolfia Serpentina Whole Root) and 4 
mg. Naturetin (Squibb Benzydrofiumeth:. 
azide), with 400 mg. potassium chioride. 


Dosage: For initial therapy, the suggested 
dosage is 1 to 4 Rautrax-N tablets daily 
after meals. If the higher amounts are 
needed, daily dosage should be divided 
into 2 doses given every 12 hours. How- 
ever, dosage should be initiated at a low 
level, which may be increased after inter. 
vals of several days, if necessary, unt! 
the desired response is obtained. For 
maintenance therapy, 1 or 2 Rautrax-N 
tablets daily should prove adequate; how- 
ever, daily maintenance dosage may range 
from 1-4 Rautrax-N tablets. Note: In hy- 
pertensive patients already on ganglionic 
blocking agents, veratrum or hydralazine, 
the addition of Rautrax-N will require an 
immediate dosage reduction of each of 
these agents by at least 50 per cent. The 
same dosage reduction applies when any 
of these agents is added to the Rautrax-N 


141 


regimen. Literature available on request. 


References: 1. Reports to the Squibd institute, 
1960. 2. David, N. A.; Porter, G. A.. and Gray, 
R. H.: Monographs on Therapy 5:60 (Feb.) 1960. 
3. Stenberg. E. S.. Jr; Benedetti. A.. and For- 
sham, P. H.: Op. cit. 5:46 (Feb.) 1960. 4. Fuchs, 
M.; Moyer, J. H.. and Newman, &. E.: Op. cit. 
5:55 (Fed.) 1960. 5. Marriott. H. J. L.. and 
Schamroth, L.: Op. cit. 5:14 (Feb.) 1960. 6. Ira, 
G. H., Jr; Shaw, DO. M., and Bogdonoff. M. 
North Carolina M. J. 213.19 Jan.) 1960. 7. Cohen, 
B. M.: M. Ties, to be published. 8. Breneman, 
G. M. and Keyes, J. W.. Henry Ford Hosp. M. 
Bull. 7:281 (Dec.) 1959. 9. Forsham, P. H.: 
Squibd Clin. Res. Notes 25 (Dec.) 1959. 10. 
Larson, E.: Op. cit. & 10 (Dec.) 1959. 11. Kirke 
endall, W. M.: Op. cit. 2:11 4 1959. 12. Yu, 
P. N.: Op. cit. 2:12 (Dec.) 13. Weiss, $.; 
Weiss, J.. and Weiss, 6.: 
1959. 14. Moser, M.: Op. cit. 2:13 (Dec.) 
1959. 15. Kahn, A.. and Grenbdiatt, J.: 

Op. cit. 2:15 (Dec.) 1959. 16. Grolt- 

man. A. Monographs on Ther- 

(Fed.) 1960. 
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The proved, effective antihypertensive — 
now combined with a safer, better diuretic 
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Dependable, prompt-acting 


daytime sedative. 
£ Broad margin of safety. Vir- 


‘ DISRUPTS tually no drowsiness. Over 
a quarter century of successful 
i# clinical use. Alurate is effec- . 
4 TREATMENT tive by itself and compatible — 
i with a wide range of other drugs. 
F To avoid barbiturate identifica- 
LIXIR tion or abuse, Alurate is avail- 
able as Elixir Alurate (cherry-red) 


and Elixir Alurate Verdum 
(emerald-green). 
Adults: ¥% to 1 teaspoonful of either 


Elixir Alurate or Elixir Alurate 
f) ISR [] p TS Verdum, 3 times daily. 
ALURATE®—brand of aprobarbiéal 
ROCHE LABORATORIES 
TE N y () N Division of Hoffmann-La Roche Inc 
Nutley 10, N. J. , 
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an antihistamine 
that is an antihistamine 
-not a somnifacient 


drowsiness (other side effects) rare, relief prompt, toxicity low 


Investigators cite this new antihistamine’s lack of side eflects, its speed of 
action and its excellent tolerance. Nineteen investigators have treated over 
800 patients with ALLERCUR. In 297 recent cases, 91% were side-eflect-tree. 
ALLERCUR is supplied in bottles of 100 scored tablets, each containing 
20 mg. Clemizole HCI. Average dose is 2 to 4 tablets daily. 


when 


(Clemizole HC!) 


New York 17, N.Y. « Division, Chas. Pfizer & Co., Inc. + Science for the World’s Well-Being 
® Trademark, Schering, A. G., Berlin Bibliography available on request. 
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| hematinic 


*Keith, J.H.: Utilization and Toxicity of Peptonized Iron and Ferrous 
Sulfate, Am. J. Clin. Nutrition 1:35 (Jan.-Feb., 1957). 
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on Modutrol 


PEPTIC ULCER 
NOT 


REAPPEAR 


after-hours... 
atter-stress... 
atter-years! 


Modutrol allows complete and lasting freedom from 
symptoms — without dietary restrictions. Of all agents 
tested, only Modutrol achieved the three rigid objec- 
tives for success in peptic ulcer therapy: relief of 
symptoms, healing of ulcer and prevention of recur- 
rences or complications. Moreover, Modutrol met these 
criteria in over 96 per cent of all patients tested.’ 


Psychophysiologic Medication To Combat A ‘‘Psychovisceral 
Process” 


Therapeutic efficacy of Modutrol is enhanced by its 
psycho-active component, Sycotrol—proved clinically 
to be not only more effective than either sedatives or 
tranquilizers, but ideally suited for ambulatory pa- 
tients because they do not experience commonly 
encountered side effects of depression and habituation. 
Sycotrol, a psychotropic agent with antiphobic prop- 


erties, acts against fears and anxieties that find outlets 
in visceral manifestations. Modutrol combines the 
psycho-active agent with preferred antacid and anti- 
cholinergic therapy to provide total management of 
the disorder. 


FORMULA: Each Modutrol tablet contains ; Sycotro!l (pipethanate 
hydrochloride) 2 mg., scopolamine methyinitrate 1 mg.. magne- 
sium hydroxide 200 mg., aluminum hydroxide 200 mg. 


DOSAGE: One tablet 3 or 4 times daily. 
SUPPLIED: Bottles of 60 and 100 tablets. 


CONTRAINDICATIONS: Contraindicated in glaucoma because of 
its anticholinergic components. 


1. Rosenblum, L. A.: Report, Symposium on Peptic Uleer, Univer- 
sity of Vermont School of Medicine, September 24, 1959. 


Also available: Sycotrol tablets 3 mg. Bottles of 100 tablets. 


ER REED & CARNRICK Aen iworth. New Jersey 


Psycho - physiologic Management 


When the Target Organ of Fear-anxieties is the G.I. Tract and Peptic Ulcer Results. 
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announcing 


Brand of Prothipendy! 


completely 
new 
calmative 


for the temperamental for the emotional teen-ager 
older patient 
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Brand of Prothipendy! hydrochloride 


notably 
and adolescents 


Specifically developed for active patients in need of calm- 
ing without the ‘‘slow-down’”’ of sedatives or the hazards 
of many tranquilizers. “rimovan” offers a new range of 
safety and effectiveness in the relief of tension in the 


ambulatory patient, notably the adolescent and the 
geriatric. Particularly valuable in conditions in whieh 


excessive emotional response complicates therapy, as in 


dermatoses and allergies!” 


Reduces excessive response to 
irritating stimuli. 

Stabilizes the autonomic 
nervous system. 

Nonhy pnotie, yet improves 
sleep pattern. 

No sensitivity reactions or 
toxicity reported. 

Has not given rise to drug 


tolerance even on prolonged use. 


Nonaddictive. 
Preferred to barbiturates. 


AYERST LABORATORIES 
New York 16, N.Y. © Montreal, Canada 


DOSAGE: One or two tablets three 
ov four times daily. Depending on 
age of patient and severity of 
symptoms, dosages ranging from 
100 mg. to 400 mg. daily (in di- 
vided doses) have been used effee- 
tively and safely. 


CON TRAIN DICATIONS: Not to be 
used in eases of acute alcoholism 
or barbiturate poisoning. 


SUPPLIED: “TIMOVAN” No. 739 — 
25 mg. tablets. No. 740 — 50 mg. 
tablets. Bottles of 100 and 1,000. 


REFERENCES: 1. Medical Records of Chemie. 
werk Homburg A/G. 2. Linke, H.. Munchen. med. 
Wehnschr. 100:969 (June 20) 1958. 3. Quandt, 
Vv. J.. Vor Horn, L., and Schlep, H.: Paychiat. et 
Neurol. 195:°197 (Mar) 1958. 4. Medical 
ords of Ayerst Laboratories. 
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7 per cent free 


“Highly soluble yet retaining 
some antibacterial effectiveness 


MADRIBON EXCRETION IN THE URINE 


The safest long-acting sulfonamide, 
backed by 68 published reports 
In tens of thousands of cases on file, 


Madribon has accumulated a safety record which 

is Significantly superior to that of any other 

long-acting sulfonamide. One reason: 

Madribon is metabolized differently — mostly to 
extremely soluble glucuronide. The total 

incidence of side reactions with Madribon lies 

below 2 per cent; those that have occurred 

ere generally mild and transitory. 


Rem rs and onie Lait Vadrihbon: j Sch mitver. Ww Del orenzo, FE. Grunberg and Russomanno, Proc. Soc. 


A Med. 2. Townsend, Jr. and A. Borgstedt, Antibiotics Annual 1958-1959, New York, Medical Encyclopedia, Inc., 1959, p. 64. 

is r, thid.. op. 48. 4. SS. Row. J. ue and A. Zaremba, thid., p. 36. O. Brandman. C. Over and R. Engelberg, J.M. Soc. New Jersey, 56:24, 
1949 6 1 OF; Randall. R. E. Bagdon and a ARR lexical. & Appl. Pharmacol., 1:28, 19589. 7. B. Wolach, Colorado GP, 1:4, 1959. 8. B. Fust and E. 
Bochni, Antibiotic Med. & Clin, Therapy, 6:( Suppl. 1), 3, 1959. 9. W. F. DeLorenzo and A. M. Schumacher, ibid., p. 11. 16. W. F. ‘DeLorenzo and R. Russo- 
manne, ibid. p. 14. 11. BR. J. Schnitzer and W. F. DeLorenzo, ihid., p. 17. 12. B. A. Koechlin, W. Kern and R. Engelberg, ihid., p. 22. 13. B. H. Leming, Jr., 


C. Flanigan, Jr. and B. KR. Jennings, thid., p. 32. 14. HH. P. Ironson and C. Patel, ibid., p. 40. 18. W. A. Leff, ibid., p. 44. 16. J. Glenn, J. R. Johnson and 
j. 1. Semans, ihid., p. 49. 17. J. D. Young, Jr.. W. S. Kiser and O. C. Beyer, ibid., p. $3. 18. 1. D. Michael, ibid., p. 57. 19. J. C. Elia, ibid., p. 61. 20. S. Guss 
and A. J. Spiro, Pediatric Conterences, 2:14, 1959. 21. RB. E. Ray. Case Rep. Child. Mem Hosp., Chicago, 17:444§, ‘1959. 22. ©. Thathammer (University Pediatric 
Clink, Vienna, Austria), paper presented at the International Congress of Infectious Pathology, Milan, Italy, May 6-10, 1959. 23. R. Schuppli (Director, Uni- 


versity Dermatological Clima, Basie, Swutveriand), iid. 24. 8. Rummethardt (First University Surgical Clinic, Vienna, Austria), ibid. 2S. Rinetti (Institute 
of Surg@cal Pathology, Lniwersay of Parma, Italy), ibid. 26. M. Rentsch (University Pediatric Clinic, Berne, Switzerland), ibid. 27. N. Quattrin (Cardarelli 
Naptes, ltaly), Gynecological Clinic, Vienna. Austria), ibid. 29. R. Neimeier (University Gynecology Clinic, Basle, 


Swiireriand), id M. G. Mouwstardeer (Faculty of Medicine and St. Andrew's Hospital, Bordeaux, France), ibid. 31. S. T. Madsen (Bergen, Norway), ibid. 
32. W. P. Bo one. ind. BA. P. Buenper (Medical Department, Heidberg General Hospital, Langenhorn, Hamburg, Germany ), ibid. 34. J. Leng-Levy, J. David- 
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ADRIBON BLOOD LEVELS FOLLOWING A SINGLE 2-GM DOSE® 


The most realistic therapy — 
effective, convenient, low in cost 


Madribon proves effective against a wide 
spectrum of bacterial pathogens including, at 
times, even those resistant to older antibacterial 
Therapeutic blood levels 
are rapidly attained; easily maintained on the 
convenient once-a-day regimen. Prompt 

_ response plus a low cost-care ratio make 
Madribon therapy truly economical. 


Chausse, P. Gibaud and J. Bottin, J. méd. Bordeaux, 136:713, 1959. 38. B. H. 
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An exclusive development 
of Roche research, 
available only from Roche 


Supplied: Madribon Tablets: 0.5 Gm, double scored, monogrammed, gold 
colored—bottles of 30, 100, 250 and 1000. Madribon Suspension: 0.25 Gm 
teasp. (5 cc), custard flavored—bottles of 4 oz and 16 oz. Madribon Pediatric 
Drops: 10-cc plastic container with special tip for dispensing drop dosage— 
each cc (20 drops) provides 250 mg Madribon. 


MAORI BON 4-di methouy-6-sul fanilamido-1,3-diazine 
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pasoratories 
Division of Hofimann-La Roche Ine 


Leming, Jr. and C. Flanigan, Jr.. Scientific Exhibit, Annual Meeting of the 


American Medical Association, Atlantic City, N. J., Jume 1959. 36. J. C. Elia, ibid. 37. M. J. Mosely, Jr.. J. Nee. va A., 51: 258, 1959. 38. H. Schoenfeld and W. 
Sommerfeld, Aerztl. Wehnschr., 14:619, 1959. 39. H. Ptasnik, Medizinische, (31/32), 1437, 1959. 40. Pp Rentchnick and J. Lagier. Schweirt. med. Wehnehr.. 
89:894, 1959. 41. R. E. Bagdon, L. O. Randall and W. yr Left Ann. New York Acad. Sc., 82:( Art. 1), 3, 1999. 42. W. F. DeLorenzo and R. J. Schnitzer. 


ibid., p. 10. 43. W. P. Boger and J. J. Gavin, ibid., p. 18. 44 iw Leming, Jr. and C. Flanigan, Jr., ibid., p. 31. 48. T. D. Michael, idid., p. 40. 46. S.. M4. F ine- 
gold, Z. Kudinoff, H. O. Kendall and V. E. Kvinge, ibid., pi oi W. J. Grace, ibid., p. 51. 48. J. C. Elia, ibid. 52. 49. L. E. Skinner, ibid.. p. 57. 50. G. 
A. Moore, ibid., p. 61. 51. C. W. Daeschner, ibid., p. 64. $2. E. . Townsend, Jr. and A. Borgstedt, idbid., p. 71. i S. Krugman, Discussant, ibid. . %. 84. 


S. W. Levy, ibid., p. 80. 55. M. M. Cahn and E. J. Levy, ,- eh - be. 56. M. Sierp and J. W. Draper, ibid., p. 92. $7. W. S. Kiser, O. C. Bever and J. Db Young, 
o 


ibid., p. 105. 58. G. Carroll, Discussant, ibid., p. 110. 59. 
62:1534, 1959. 61. Council on Drugs, New and Nonoficial Drugs, J/.4A.M.A., 


senthal and L. Jud, J. Lah. & Clin. Med. 54:461, 1959. A. E. Thill, Pennsyivania 
171:1691, 1959. 62. T. Sakuma. WwW. Daeschner and E. M. Yow. Am. J.M. Se. 


239:92, 1960. 63. J. W. Faulkner and A. F. Morrison, Urol., &83:181, 1960. 64. H. Lieb, Curr. Therap. Res., 2:66, 1960. 68. G. D. La Veck, F. de la Cruz 
and J. Kirschvink, Antibiotic Med. & Clin. Therapy, 7 119, 1960. 66. R. J. Williams, Antibiotic Med. & Clin. Therapy, in press. 67. J. C. Elia. Mil. Med., 
125:258, 1960. 68. N. Mulla, Obst. & Gynec., to be published. 69. B. Pinck, J. Urol., to be published. 70. J. C. Elia, Eve Far Nose & Throat Month... to be 
ublished. 71. H. B. Barner, Antibiotic Med. & Clin. Therapy, to be published. 72. J. P. Cappuccio and E. C. Dobbs, /. Oral Surg., to be published. 73. A. 


attimer, A. J. Simon and M. H. Lepper, Am. J. M. Sc., to be published. 74. J. C. Elia, J. Internat. Coll, Surweons, 44 446. 1960. 
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potentiated therapy for mild to moderate hypertension 


Consider the benefits of Singoserp-Esidrix if it's mild to moderate hypertension (especially 
if edema ts a complicating symptom). Singoserp, a man-made analog of reserpine, lowers blood 
pressure but seems to cause fewer side effects than natural rauwolfia compounds. | 
When Singoserp is potentiated by Esidrix, blood pressure is lowered more effec- 
tively than with single-drug therapy. SUPPLIED IN TWO STRENGTHS: Singoserp- 
Esidrix Tablets *2 (each containing | mg. Singoserp and 25 mg. Esidrix) and 
Singoserp-Esidrix Tablets #7 (each containing 0.5 mg. Singoserp and 25 mg. 
Esidrix). Complete infor- 
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Why Clinical Judgment Often Dictates 
Altafur for Peroral, Systemic Therapy 


of Pyodermas 


Gratifying Therapeutic Response 
ALTAPUR was found “highly satisfactory in most 
of the primary and secondary bacterial derma- 
toses treated to date,” including “pyodermas . . . 
caused by antibiotic resistant strains of staphylo- 
cocci.” | In a nationwide survey* there were 94% 
satisfactory results (cured or improved} among 
159 patients treated with ALTAFUR for pyodermas. 


Virtually Uniform in vitro Susceptibility 
of Staphylococcus aureus 

99.59 of isolates (214 of 215) from patients 
with staphylococcal infections—including many 
antibiotic-resistant strains—proved sensitive in 
vitro to ALTAFUR in tests conducted across the 
nation.” 99.79 of staphylococcal isolates (534 
of 335) at a large general hospital—including 
many antibiotic-resistant strains—proved sensitive 
in vitro to ALTAFUR.' 


Wide, Stable Antimicrobial Spectrum 
“Because of its relationship to previously devel- 
oped nitrofurans, it is anticipated that | ALTAFUR| 
will retain its original spectrum after longstanding 


Tablets of 250 mg ‘adult: 
and 50 mg ‘pediatric 


bottles of 20 and 100 


clinical usage.” Development of significant bac. 
terial resistance to ALTAFUR has not been encoun. 
tered to date.” 


Minimal Side Effects 


Side effects are easily avoided or minimized by 
these simple precautions: 1) aleohol should not be 
ingested in any form, medicinal or beverage, dur- 
ing ALTAFUR therapy and for one week thereafter 
2) each dose should be taken with or just after 
meals, and with food or milk at bedtime (to reduce 
the likelihood of occasional nausea and emesis). 


1. Weiner, A. L.: Paper presented at the Conference on 
Recent Advances in the Treatment of Chronic Derma 
toses, University of Cincinnati (Ohio), New. 5, 1959. 
2. Compiled by the Medical Department, Eaton Labora 
tories, from case histories received. 3. Christenson, P. J.. 
and Tracy, C. H.: Current Therapeutic Research 2:22, 
1960. 4. Glas, W. W., and Britt, E. M.: Proceedings of the 
Detroit Symposium on Antibacterial Therapy. Michigan 
and Wayne County Academies of teneral Practice. 
Detroit, Sept. 12, 1959, p. 14. 5. Leming, B. H., Je: Ibid. 
p. 22. 6. Investigators’ reports to the Medical Depart 
ment, Eaton Laboratories. 


Altafur 


NITROFURANS a unique clas. of 
SATON LABORATORIES NORWICH NEW YORK 


“audixin-the cornerstone of antihypertensive therapy- 
helps relieve the pressures in your patients-helps 
relieve the pressures on your patients / 50 an 100 mg. tabiets 
whole root rauwolfia for exceptional patient response 


SQUIBB Squibb Quality—the Priceless ingredient 
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disorders 


brand of phenylbutazone 


Ten years of experience in countless 
cases—more than 1700 published 
reports—have now established the 
eminence of Butazolidin among the 
potent non-hormonal 

antiarthritic agents. 


Repeatedly it has been demonstrated 
that Butazolidin: 

Within 24 to 72 hours produces 
striking relicf of pain. 

Within 5 to 10 days affords a 

marked improvement in mobility 
and a significant subsidence of 
inflammation with reduction of 
swelling and absorption of effusion. 


Even when administered over 
months or years Butazolidin does 
not provoke tolerance nor produce 
signs of hormonal imbalance. 


Butazolidin® (brand of phenylbutazone): 
Red-coated tablets of 100 me. 

Butazolidin® Alka: Capsules containing 
Butazolidin® 100 mg. ; dried aluminum 
hydroxide gel 100 mg. ; magnesium trisilicate 
150 mg. ; homatropine methylbromide 1.25 me. 


Ardsley, New York Geiy 
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the original crystalline digitoxin 


BECAUSE it assures you of... 


Flexibility of Administration — Digitaline 
Nativelle provides for rapid oral digitalization 
within a convenient range of tablet strengths. 
When desired the intravenous route, or the 
new intramuscular injection may be employed. 
The essentially non-alcoholic intramuscular 
formula, unlike most alcoholic menstrua, is 
virtually painless. 


Efficiency of Action — Digitaline Nativelle is 
pure digitoxin. It is rapidly, completely and 
uniformly absorbed—neither too fast nor too 
slow—providing a steady and predictable action 
upon the heart muscle. 


Dependability of Performance—Digitaline 
Nativelle [digitoxin] is the pure active glycoside 
insuring optimum range of cardiotonic activity. 
Digitoxin is a drug of*choice when a purified 
digitalis product is desired. 


Adequate Margin of Safety—Dizitaline Nativelle 
provides virtual freedom from annoying local 
side effects which may occur with the galenicals, 
and its margin of safety is unexcelled by any other 
purified preparation. A product of Nativelle, Inc, 


E. Fougera & Co., Inc. 


Hicksville, Long Island, N. Y. 


REPRINT ORDER 
FORM 


THE AMERICAN JOURNAL 
OF MEDICINE 


11 E. 36th St.. New York 16, N. Y. 


Please send me the following re- 
prints from ‘Tite AMERICAN JoUR- 


NAL OF MEDICINE. 


~~) SyMPOSIUM ON RENAL 
PHYSIOLOGY $4.00 


SEMINARS 


ALLERGY $2.00 


| DISEASES OF THE PANCREAS $2.00 


| BONE DISEASES $2.00 
|) Liver DISEASE $2.00 
Mycotic INFECTIONS $3.00 


Enclosed is my check 


Name 


Address 


City State 


should you 
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use 
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IQ BUTBSOL 2°\ 


anTispasmonic 
@ SEDATIVE 


TIME-MATCHED OMBINATION 


BUTIBEL combines two essentially synchronous components— belladonna extract 
and BUTISOL: @® One or two tablets one-half hour before meals and at bedtime 4 
assures smooth, uninterrupted control of gastrointestinal spasm through the day 


and during the night. 


Similar preparations containing phenobarbital, which has three times the dura- 
tion of action of belladonna, must either build up a cumulative sedative burden or i 


leave patients for long hours without effective antispasmodic protection. 


By contrast, BUTIBEL, with its time-matched components, gives full, con- 
tinuous antispasmodic and sedative action for smooth control of functional gastro- 


intestinal disorders. 


BUTIBEL: be//adonna extract...15 mg. and BUTISOL Sodium”. ..75 mg. 3 


butabarbita/l sodium 


BUTIBEL Tablets « Elixir » Prestabs” Butibel R-A (Repeat Action Tablets) 
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Goumadin is the 
original and only 


wartarin sodium 
, Angiology 8456, Oct. 1957. 14. Kerrin, H. F., Guidot, J. ond Wilhelm, 


ac responsible for 
this 
drus as “the best 
anticoagulant 


available today* 


(over 50 published 
papers since 1953) 
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SOUIUNM 


IN MYOCARDIAL INFARCTION AND 
OTHER THROMBOEMBOLIC DISORDERS 


SUPPLIED: Oral— scored tablets, 2 mg., 5 ing., 

mg.,10 mg., 25 mg. Parenteral —single injection 
units, consisting of one vial, 75 mg., and one 3-cc. 
ompul Woter for Injection. 


COUMADIN (warfarin) Sodium is manufactured under 
license from the Wisconsin Alumni Research Foundation.. 
clinically established by Endo. 


Complete Information and Reprints on Request 


ENDO LABORATORIES 
Richmond Hill 18, New York 
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Abbott Laboratories 


Harmonyl*..... 85, 87, 89, 91 

Norisodrine * . 34 

American Sterilizer 

Ames Company, Inc. 


Averst Laboratories 
Premarin”. . 73 


Timovan. 148-149 
Burroughs Wellcome & Co., Ine. 
Emprazil*. 108 


Ciba Pharmaceutical Products. Ine. 
* Insert 35-36-37 -38 


Serpasil *. 161 
Singoserp * 44.52 53, Fourth Cover 
Singoserp-Lsidrix * 152 


Eaton Laboratories 
Altafur’* 153 


Furadantin 28-29 

Tricofuron * 21 
Endo Laboratories 

(‘oumadin * 158 
Fougera, E., & Co. 

Digitaline Nativelle. 156 
Geigy Company 

121 

Hygroton*.... 130 

Tofranil * | 31 
Hyland Laboratories, Ine. 


Irwin, Neisler & Co. 
Analexin*. . Insert 75-76, 


Unitensen * 32-33 

Lederle Laboratories, A Division of 
American Cyanamid Company 

Aristocort * 132-133 

Pathibamate * 0-61 
Leeming, Thos., & Company, Ine. 

98 
Lilly, and © 


Malthie Laboratories 
Dornwa! * 49 
Massengill, The S. E., Company 
Livitamin * Insert 145-146 


McNeil Laboratories. Ine. 


Butibel*. . . 157 
Paraftiex* 
‘Twiston”. 103 


Mead Johnson & Co. 
Metrecal * 


Merck ‘ll & Dohme, Div. Merck & Co., Inc. 


18-19 


Benemid * 42-43 

Cremomycin * 100 

Decadron*. . 45. 107 

Diuril *. 62 63 

Hydeltra*. | 139 

Hydropres * 96-97 

Iniection Decadron 118-119 
Nuclear-Chicago Corporation 

Isotope Scanner 124-125 
Organon, Inc. 

Durabolin*. . | 20 

Ortho Pharmaceutical Corporation 

Parke, Davis & Company 

(CChloromycetin * 

92.93 

Norlutin*. . 39 


Chas. Phzer & Co.. Inc. 


Pfizer Laboratories Div.. 
Ataraxoid * 


Daricon* 
Diabinese * 38 
Moderil * 113 
Niamid* 7 138 
Vistaril * 135 


Pitman-Moore Company 


Emdee Marearine. Insert 127-128 


Reed-Carnrick 


Modutrol * 147 
Riker Laboratories, Inc. 

Disipal * 95 

Nortlex * Third Cover 

Pentoxyion * | 120 
Robins A. H., Company, Ine. 

Donnage! *. 27 

Robaxisal 


* Complete description of starred drugs will be found in 
MODERN DRUGS and THE MODERN DRUG ENCYCLOPEDIA. 
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Mycolov ” 
Mysteclin-V*...... 
Raudixin* 


Rautrax N 


Sunkist Growers 
Pectin, NI 


Upjohn, The, Company 
Medaprin” 


(Orinase * 


Walker Lal mOratol ICs, 
Nicalex. . 


Ine. 


Wallace Laboratoric: 
Deprol* 
Meprospan * 
\iiltown 
Milpath”* 
NMiiltrate * 


Soma 


Warner-( hileott Laboratories 
Peritrat 
Proloid 


White Lal 


Sorboque!l 


MOT ALOTICS, Ine. 


\\ Inthrop | aborator 


Dilcoron * 


\\V veth Lal oratorics 
Nudrox SA” 
Lauanil 


uanitrite 


Pharmacal Corporation 


starred drugs will be found in 


MODERN DRUGS and THE MODERN DRUG ENCYCLOPEDIA. 


Ni \“ York 
MU rray Hill 3-2980 


P. D. Brewer. H 


ley, A. K. Detwiller 


REPRESENTATIVES 


(Chicave 


R. H. Andrew, C. 


54 55 
OG 

154 
140.14 
74 
134 
56-57 

4% 
18-79 
22 

064 

131 

162 

114 11] 

136 13 

50 5] 

BO 

126 

46 


P. Hafiner 


W Abash 2-7738 


2 
7 


Beating 
too fast? 


Slow it 
down with 


Ss E RP A S] L Serpasil has proved effective as a heart-slowing agent in the 


(reserpine following Conditions: mitral disease; myocardial infarction; 
cardiac arrhythmias; neurocirculatory asthenia; thyroid toxicosis; excitement and effort 
syndromes; cardiac neurosis; congestive failure. Serpasil should be used with caution in 
patients receiving digitalis and quinidine. It is not indicated in cases of aortic insufficiency. 
SUPPLIED: Tablets, 0.2 mg., 0.25 mg. (scored) and 1 mg. (scored). Complete information available on request. pony 
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IN ANGINA PECTORIS AND 
CORONARY INSUFFICIENCY 


_,, the treatment must go further 
than vasodilation alone. It should also 
control the patient's ever-present 
anxiety about his condition, since 
anxiety itself may bring on 

further attacks. 


AFTER MYOCARDIAL INFARCTION 


... it is frequently not enough to 

boost blood flow through arterial 
offshoots and establish new circulation. 
The disabling fear and anxiety that 
invariably accompany the condition 
must be reduced, or the patient 

may become a chronic invalid. 


Protects your coronary patient 
better than vasodilation alone 


Unless the coronary patient's ever-present anxiety 


about his condition can be controlled, it can easily induce 


an anginal attack or, in cases of myocardial 
infarction, considerably delay recovery. 


This is why Miltrate gives better protection for the heart 
than vasodilation alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. Miltrate contains 
not only PETN (pentaerythritol tetranitrate), acknowledged as 
basic therapy for long-acting vasodilation. What is 

more important — Miltrate provides Miltown, a tranquilizer 
of proven effectiveness in relieving anxieties, fear and 
day-to-day tension in over 600 clinical studies. 


Thus, your patient's cardiac reserve is protected against his fear 
and concern about his condition...and his operative arteries 
are dilated to enhance myocardial blood supply. 


Miltrate 


Miitown ® [meprobamate! + PETN 


ines 


Supplied: Bottles of 50 tablets. 
Fach tablet contains 200 mg. 
Miltown and 10 mg. penta- 
erythritol tetranitrate, 
Dosage: ! or 2 tablets q.id. 
before meals and at bedtime, 
according to individual require- 
ments. 
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_ Restores mobility quickly and re- 


lieves associated pain by prompt 
relaxation of only the muscle in 
spasm. Prolonged action and po- 
tency provide all-day and all- 
night benefits... permitting un- 
interrupted sleep... facilitating 
rehabilitation. 


for all adults regardiess 
of age, sex, or weight: 
1 tablet (100 mg.) b.i.d.— 
easily remembered... 


offering better patient 
cooperation. 
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or prompt, safe spasmolytic action 
Other patents pending. Northridge, Coblorna Rikes 


produced by othe 


from the New England Journal of Medicine: 


preparations.” 


results you can confirm in your practice: 


Complete information 
available on request. 


“In 24 cases syrosingopine was substituted for the 
rauwolfia product because of 26 troublesome side effects; 
these symptoms were relieved in all but 3 patients.”® 


Incidence Incidence 
Side Effects with Prior with 
Rauwolfia Agent Singoserp 
Depression 
Lethargy or fatigue 5 0 
Nasal congestion 7 0 
Gastrointestinal disturbances 2 2 
Conjunctivitis 1 0 
(Adapted from Bartels* ) 


many hypertensive patients prefer 


Sin oserp 
gOse 

because it lowers their blood pressure 
without rauwolfia side 


Tablets, 1 mg. (white, scored); bottles of 100. 
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